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ABSTRACT 

Utilizing a data base obtained from 
coi2n»issioned by Congress in 1964 and carried out in 
attempted to discover what characteristics of the n 
are most closely related to school outcomes. Method 
which school influence could be distinguished from 
influences. A five percent stratified cluster sampl 
population consisting of the students, teachers, pr 
superintendents of the nation's public elementary a 
schools. Since one of the purposes of the study was 
educational opportunities of minority groups, strat 
percentages of nonwhites and other minority groups 
heavily, one of the principal findings of the study 
influence of the school cannot be separated from th 
student's social background. Additionally, the stud 
common influence of the school c.nd the student's so 
exceed either of their distinguishable influences, 
discussed, and conclusions are drawn. (Author/JF) 
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Foreword 



I am pleased to be permitted to write the foreword to 
this monograph because it impresses me as an extremely 
able and thorough analysis of the Equality of Educa- 
tional Opportunity Survey data from the point of view 
of differences in schools. It is gratifying confirmation 
of the value of these data to those of us who collected 
them in the belief that they would prove a mine of in- 
formation about the American system of public educa- 
tion. 

Speaking very roughly, when one looks at the variation 
in achievement scores between pupils, about 65 percent 
of it occurs between pupils in the same school and about 
35 percent of it occurs between schools. This monogrr.ph 
is not concerned about variations within schools. It is 
concerned only with the 35 percent of the variation that 
occurs between schools. It endeavors to relate the char- 
acteristics of the schools to these variations of achieve- 
ments between schools. A subsequent monograph will 
deal with variations within schools. 

The analysis follows the same broad design that was 
used in the Equality of Educational Opportunity report.^ 
But here time allowed it to be done very expertly, where- 
as originally it had to be done very hastily. The two 
important characteristics of the design are first, that the 
large number of independent variables are grouped into 
a small number of groups, each of which has some intui- 
tive meaning for educators; and second, that ihe analysis 
uses proportion of variance explained as the primary 
means of interpreting the data, instead of the more 
familiar regression coefficfeiits. 

A novel aspect of the analysis is the use of criterion 
scaling. Criterion scaling is a device which transforms 
an independent variable so that its relation to the depend- 
ent variable will be exactly linear. It is a transformation 
that uses up a certain number of degrees of freedom, 
and in so doing it puts all the explanatory power of that 
independent variable into linear regression. Perhaps it 
will assist our intuitive grasp of the idea to suppose that 
the dependent variable depends on a third-degree poly- 
nomial, to nil intents and purposes, in the iradependent 
variable. If we calculated an ordinary regression equation 
of the dependent variable against a third-order poly- 
nomial in the independent variable, we would have to 
evaluate four coefficients in the polynomial and would 
therefore use up four degrees of freedom. This regression 
would remove all of the variations in the dependent 
variable that the independent variable is capable of re- 
moving. We may think of criterion scaling as essentially 
transforming the independent variable by the same third- 
order polynomial. After that transformation, the de- 
pendent variable is related to the transformed independ- 
ent variable by a simple linear relation that removes all 
of the .variations in the dependent variable ro-mcved by 
the third order of polynomial. This device is particu- 



1 J. S. Coleman et aL, Equality of EducaiionaJl Opportunity , Na- 
tional Center for Educational Statistics, U.S. Government Printing 
Office, Vrashington, D.C., 1966, Catalog No. FS 5-38001. 
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larly useful for the kind of analysis we are interested in 
doing with these educational data. We are little interested 
in regression coefficients or whether the regression is 
linear, quadratic, cubic, or whatever shape. We are inter- 
ested in the total amount of variation in the dependent 
variable that can be associated with the independent 
variable. The rationale for this viewpoint will be dis- 
cussed bslow. 

The next step in the analysis was to group the large 
number of independent variables into a few groups. This 
is not a straightforward objective process but a com- 
bination of analytical methods and judgment. As it was 
done in this monograph, it makes for a beautiful piece 
of data analysis. The necessity for it lies in the fact that 
it is impossible to get an intuitive grasp of the impor- 
tance of a single independent variable among several 
hundred others when it is correlated with a great many 
of these others. The traditional technique for handling 
this situation is factor analysis. When one tries to do 
factor analysis with educational data, he often finds that 
the resulting groupings do not m.afce a great deal of senj^e 
from the practical point of view. That is, one factor may 
contain variables that pertain to teachers, other variables 
that pertain to pupils, and still others that pertain to the 
school facilities. That kind of facior is not very useful 
for understanding the educational process or trying to 
improve it. Nor are such factors very handy for design- 
ing experiments to explore the nature of the education?,! 
process. The grouping developed by this study used fac- 
tor analysis, but not to the point of forming groups of 
variables that cut across the basic concepts educators 
find useful in describing and understanding the educa- 
tional process. 

Now let us turn to the nature of quantification in such 
a complex field as education. The numbers dealt with in 
these analyses are, of course, nothing like the measures 
that physical scisntists or engineers have. Their numbers 
measure properties very definite objects and often 
readily visible objects which have undeniable dimensions, 
density, temperature, and so on. Education measures are 
not even comparable to the measures that economists use. 
There is great specificity to the dollars per hour that a 
laborer earns, o to the number of automobiles turned out 
in one year by a manufacturing plant, or the number of 
ounces of gold removed from Fort Knox last year. The 
numbers of economics are definite measures of definite 
variables and, while a few of them are arbitrary indexes, 
their specifications are agreed upon by economists and 
educated laymen. 

The numbers that wo are dealing with in these educa- 
tional studies are not direct measures, they are simply 
indicators. When a child takes an achievement test in 
arithmetic, the resulting score is only an index of what 
he knows about arithmetic. There is often a great deal 
of argument about the meaning of that index. In fact, 
one can find on the market a variety of tests representing 
different views of what should be emphasized in assessing 
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a student's knowledge of arithmetic. Similarly the inde- 
pendent variables relevant to education are, by and large, 
simply indicators. For example, an indnx of the socio- 
economic status of a child's family may be made up of 
estimated family income, years of education of the par- 
ents, number of books and magazines in the home, and 
whether or not there are certain objects in the home 
(television sets, a telephone, household appliances, etc.). 
Such an index does not measure anything remotely tangi- 
ble about status. Certainly the number of years of edu- 
cation of a parent says very little about how educated 
he is. Nor does the presence or absence of various gad- 
gets really measure economic status, Tha fact that we 
must deal with these indicators," these ha^y numbers that 
do not directly measure what we have in mind, should 
warn us against attaching much importance to regression 
coefficients. For example, one of the items of information 
in the Equality of Educational Opportunity Survey had 
to do with whether or not there was a dictionary in the 
home. That item enters with nontrivial weight into the 
index of socioeconomic status. Obviously the regression 
coefficients relating educational achievement to socio- 
economic status do not imply that one can carry out a 
tremendous educational accomplishment at a very low 
price simply by placing a dictionary in every home. This 
is why we could not grant much significance to regression 
coefficients in the original analysis of the Equality of 
Educational Opportunity data, and also why the authors 
of this volume have not dealt with regr^ession coeffipi- 
ftnts. Instead, they have associated variations in achieve- 
ment with variations in these indicators. 

The fact that the analysis must; deal with indicators 
instead of more direct measures , also justifies the use of 
cnterion scaling. The square of an indicator or the log- 
arithm of an indicator is simply another indicator. There 
is little point in exploring whether educational achieve- 
ment is related linearly or not to an ad hoc indicator. The 
interesting question is whether or not any part of the 
variation in educational achievement can be associated 
with a given indicator and, if so, how much? When this 
report examines how much, it may find more than the 
original analysis found in otherwise comparable situa- 
tions because achievement will have higher correlation 
with a criterion-scaled indicator than with the linear 
component of the indicator. But perhaps it is misleading 
to compare these two analyses at all, Tb's one, unlike 
the first, deals only with school-to-school differences, 
and handles ethnic groups quite differently. 

It is important to examine another aspect of criterion 
scaling. But first we need to consider briefly the problem 
caused by correlations between independent variables. 
It is a problem that complicates data analysis in any 
field of social science and is especially troublesome in 
education. As an example let us suppose we are examin- 
ing the relation of student test scores (T) to two indi- 
cators; teacher quality (Q), and socioeconomic status 
(S) of the community in which the school is located. 
Purely for illustrative purposes, let us assume that a 
regression of 7" on Q alone removes 25 percent of the 
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variance of T, that a re)?ression on S alone removes 20 
percent, and that the regression of T on Q and S jointly 
removes 30 percent. There is a high correlation between 
Q and S so that, while S alone removes 20 percent, when 
S is added to the regression on Q it merely raises the re- 
duction in variance from 25 percent to 30 percent. The 
**unique" part of the variance removed by S is thus said 
to be 5 percent. What this means is that the part of the 
30 percent that Q does not remove is considered to be 
uniquely associated with S. Similarly when Q is added 
to the regression of T on S, it raises the variance removed 
from 20 percent to 30 percent. Hence the unique part of 
the variance of T removed by Q is 10 percent. Finally, 
then, the 30 percent of variation in T removed by the 
joint regression on Q a^d S may be broken down into 
three parts as follows: 

5 percent that is uniquely associated with S; 

10 percent that is uniquely associated with Q; 

15 percent that may be associated with either iS or Q, 

The third figure (sometimes called the common part, or 
^'commonality," in the report) is obtained by subtracting 
the first two from 30 percent. The first and third added 
together then give the proportion of variance associated 
with S, while the second and third give the proportion 
associated with Q. 

The correlation between Q and S thus leads to a cer- 
tain frustration in trying to analyze and understand tha 
data. From the point of view of attempting to control or 
improve the educational process, it would be helpful to 
be able to say something more definite about that 15 per- 
cent than that it may be associated with either iS or Q. ^ 
Unfortunately there is no possibility of breaking the 15 
percent down into parts that can be attributed to one 
or the other of S or Q, - 

The analysis carried out in the first Equality of Edu- 
cational Opportunity report used the technique of par- 
titioning variance into unique and common parts. At the 
time we were doing them we thought these calculations 
were a novel contribution to data analysis. Later, we 
found that others had been doing the same thing at about 
the same time. Excellent discussions of the technique, | 
together with^ significance tests and illuminating ex- 
amples, have now been published by Newton and Spur- 
rell.= 

The original analysis, however, concentrated on deter- 
mining the relative importance of various factors. To 
assist educators to make judgments of relative impor- 
tance, considerable effort went into computing the unique 
parts of variation associated with given factors. These 
unique parts provided them with evidence in addition 
to the usual evidence provided by correlations. The pres- 
ent repor*: goes much further than that. It presents not 
only the unique parts but all combinations of common 



'. R. G. Newton and D. J. Spurrell, "A Development of Multiple 
RegresBion for the Analysis of Routine Data," Applied Statistics^ 
Vol. 3:6, pp. 51-64 (1967) ; R. G. Newton and D. J. Spurrell, "Exam- 
ples of the Use of Elements for Clarifying Regression Analysis," 
Applied Statistics, Vol, 17, pp, 165-172 (1968). 
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parts. Thus one can tell at a glance the extent to which 
a factor overlaps another factor, and how those overlaps 
change when a factor is added to or deleted from a set 
of factors. 

What is the effect of criterion scf.ling on calculations 
of unique and common parts of variation associated with 
two independent variables? There is no simple answer 
because the effect depends on the nature of the correla- 
tion between the two^. The criterion scaling will certainly 
increase the amount of variation associated with each 
independent variable separately. It will ?.lso increase the 
amount associated with the joint regression. The effect 
on the two unique parts and on the common part may 
generally be that all three will be increased inasmuch 
as their sum will certainly be increased. However it is a 
reasonable speculation that the unique parts may be 
increased rather little by the criterion scaling, and that 
most of the total increase may fall in the common part. 
There are two reasons for this. First, we may expect 
that there will be a correlation between the nonlinear 
parts of the independent variables. Second, it is just as 
reasonable to expect that there will be a correlation 
between the linear component of one and the nonlinear 
component of the other. If this is correct, then some 
fraction of what was in the unique part on the linear 
analysis would be transferred to the common part on 
the criterion scaling analysis. Hopefully, these specula- 
tions may receive a little attention from theoretical sta- 
tisticians in the near future. 

I cannot conchide this foreword without paying tribute 
to former Commissioner of Education Francis Keppel, 
without whose efforts we would not have the Equality of 
Educational Opportunity data at all. Soon after he as- 
signed to me the task of carrying out a survey of the 
equality of educational opportunity in the public schools, 
it occurred to me that it would be worthwhile not only to 
document the inequalities, but to try to determine which 
of them were more important and which less important 
for the student's learning. I realized of course that for 
such an investigation it would be necessary to give 
achievement tests to a sample of students. M^. Keppel 
agreed that achieve.'nent testing would add a valuable 
dimension to the survey, but he foresaw that this addin 
tion would not be wholeheartedly supported by the edu- 
cational establishment. Many educators cling closely to 
the idea of local control of education. Mr. Keppel cor- 
rectly predicted they would be very dubious of any ef- 
fort on the part of the Federal Government to test 
individual students. 

Before coming to a final decision about the matter Mr. 
Keppel discussed it with several prominent members of 



the world of educatioi^. He found their reactions to be 
somewhat more negative than positive. But he decided 
that the chances were not hopeless, and that even partial 
success would be of such value that we should go ahead 
with the project. Then hie personally, or his deputy, 
Henry Loomis, took it upon themselves to discuss the 
achievement testing aspects of the survey with every 
Chief State School Officer in the Nation. They explained 
carefully what we had in mind, which was not to eval- 
uate schools, or teachers, or State educational systems, 
but simply to get some data on the basis of which one 
could determine which deficiencies of the educational 
system seemed to be particularly important to learning. 
The survey occurred at a time when the Federal Govern- 
ment was beginning to allocate a great deal of money 
to low-income school districts under title I of the Ele- 
mentary and Secondary Education Act of 1965. It seemed 
worthwhile to us to let the survey serve the secondary 
purpose of developing information by means of which 
these districts might be given some clues as to how the 
money might best be spent. In any case, the efforts of 
Mr. Keppel and Mr. Loomis were quite successful, and 
most Chief State School Officers gave good support to the 
survey. The few that did not support it did not actually 
oppose it; they simply stood aside and left it up to the 
localities as to whether they would participate in the 
survey or not. The actual participation rate was about 
two-thirds. Without Mr. Keppel's heroic effoiis it would 
have been very much lower than that, and probably could 
not have been carried out at all. 

Once Mr. Keppel committed himself to making the 
survey a fundamental exploration of the nature of educa- 
tional opportunity, all manner of happy events ensued. 
Most importantly, it became an easy matter to persuade 
the distinguished sociologist, James £. Coleman, to join 
the enterprise as director. Soon thereafter another dis- 
tinguished sociologist, Ernest Q. Campbell, was persuaded 
to join him as codirector. A number of America's most 
eminent educators joined in as advisors. Educators all 
over the land cooperated to make the survey a success. 
1 cannot recount here the whole sequence of events, but 
certainly this volume is the latest outstanding element of 
the sequence. All persons concerned with the quality of 
education will be in debt to Dr. George Mayeske and his 
colleagues . for their thorough analysis of the school 
aspects of the survey information. 

Alexander M. Mood 

University of California at Irvine 
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Preface 



Thfs report has two main purposes: (1) to serve as a 
reference source by summarizing and displaying struc- 
tural properties of the data; ^nd (2) to show the extent 
to which the structural properties of the data will permit 
ffsifwers to be obtained about the possible influences that 
sjsbools may have on their students. No attempt is made 
here to integrate these results with findings from other 
stMdies. For this, a separate work is needed. Meanwhile, 
the reader is referred to the reviews of the literature on 
school achievement by Lyle (1967) and Dyer (1968), and 
to the publications of the American Educational Research 
^R^lation. The literature on desegregation research has 
beefi reviewed by Weinberg (1968) and that on social 
factor3 in learning by Boocock (1966) • 

^t should also be pointed out that this report is ad- 
4ire8fied in the first instance to research personnel engaged 
Jn 0tudying school influences. We, therefore, included 
chapter 1, to show what importance we feel our findings 
Iiave for those who are not researchers. The same findings 
/are summarized at somewhat greater length in chapter 11, 
Chapter 11 contains the technical support for chapter 1 
fin4 chapters 2 through 10 contain the technical support 
for chapter 11, The appendixes * contain the supporting 
dfita and exposition of some of the techniques used in 
^ese more technical chapter?^. 

There are three other reports in preparation which 
Mtilixe this same data base (i,e,, the Educational Oppor- 
tunities Survey data) . Two of these reports focus on the 
atudent while the other one focuses on the teacher. 

The major differences between this report and an earlier 
fwort that used this data base (Coleman et al., 1966) 
fire: 

It The school is the unit of analysis in this report 
iv^iereas in the earlier report the unit of analysis was the 
lltudent. As a consequence of this design, possible within- 
Khool and "student body" influences are not dealt with as 
they were in the 1966 report. They will, however, be 
^r^ted in a \atef report in this series. 

St In this report, analyses were carried out for the en- 
tire country and racial-ethnic group membership has been 
^I^c|ud9d as a variable. In the earlier study, however, 
|^^ial*ethnic and regional groupings of students were 
kfpt Qfeparate. A later report in this series deals exten- 
sively with separate groupings of students by racial- 
rthnic group membership, region of the country, and 
mra^urban background, 

3t A number of the variables used in this analysis dif- 
fevf^ from those used in the earlier analysis. Several of 
th0 variables also differed, 

4t Results are presented here in terms of common- 
kilties and finlque variance explained. In the earlier study 
thpy were reported in terms of unique or added variance 
explained at different points in the analysis. 



» Uniidr neparate cover, and available on request from the senior 
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This report represents the culmination of a team effort 
in which each of the authors contributed according to his 
specialized interests and background, Albert E, Beaton 
designed the systematic approach for data processing and 
developed the necessary computer programs. He also de* 
vised the criterion-scaling technique. Frederic D. Wein-r 
feld was instrumental in getting the study started, and 
worked closely with the senior author in scaling the vari- 
ables and developing the indices. Carl E. Wisler, with an 
initial assist from Alexander M, Mood, performed most 
of the developmental work on the commonality model He 
also conducted the quasi-longitudinal aspect of the study 
and assisted in reviewing the early drafts of this report, 
Kenneth A, Tabler provided assistance in those phases of 
data analysis concerned with the development of scaling 
procedures and indices. As an Office of Education fellow, 
John M, Proshek performed extensive stratification 
analyses, only a small fraction of which appear in this 
report, A monumental sliare of the data processing and 
analysis was performed by Wallace M, Cohen and Tetsuo 
Okada, The senior author is solely responsible for the 
techniques used, the content of the study, and its presen- 
tation. 

The labors of this team, however, could not have 
reached fruition without the initial impetus given to the 
work by Alexander M, Mood, when he was Assistant 
Commissioner for Educational Statistics, and the later 
support of the work by Joseph N, Froomkin, when the 
staff was transferred to his authority as Assistant Com- 
missioner for Program Planning and Evaluation. To 
them this work is most heavily indebted. David S. Stoller 
and Harry Piccariello provided vali^able guidance and 
-jommentaries at various stages of the work. This report 
has benefited greatly from the thoughtful review and con- 
structive comments of Alexander M, Mood, James S. 
Coleman, and William G, Cochran. The organization and 
style of this report were improved through the editorial 
efforts of John M,B. Edwards. Pat Dever helped fulfill 
many of the administrative requirements associated with 
an undertaking of this magnitude, Shirley Stevens has 
worked diligently for the past 2 years in the typing of 
myriad interim technical reports as well as the basic 
manuscript for this report, while Kathy Crossley pre- 
pared the extensive tables of correlations. After the 
final editing had been performed, Patricia Edwards re- 
typed chapters 1 through 11, except for the tables. Many 
of the latter were retyped by Louise Powell, Delores 
Williams, Maryann Nelson, Phyllis Stone, Frances Levine^ 
and Marilyn Miller, The authors are also grateful for 
the continuing interest shown in their work by their 
numerous colleagues. Without the efforts of all these 
people this report would not have been possible. 

George W. Mayeske 

May 1969^ 



> This report was first issued as a working paper in January 1970. 



Abstract 



The purpose of this study was to discover what charac- 
teristics of the Nation^s schools are most closely related 
to school outcomes. This involved devising methods by 
which school influence could be distinguished from social 
background influence. 

The study was conducted by the Oflice of Program 
Planning and Evaluation of the U.S. Office of Education, 
Department of Health, Education, and Welf are» Data 
came from a survey commissioned by Congress in the 
Civil Rights Act of 1964 and carried out the following 
y - year. The population sampled consisted of the students, 
teachers, principals, and superintendents of the Nation's 
public elementary and secondary schools. 

A 5-percent stratified cluster sample was used. About 
650,000 students from about 4,000 schools, with their 
teachers, principals and superintendents, were included 
in the study. Since the purposes of the survey were to de- 
termine the educational opportunities of minority groups, 
strata with higher percentages of nonwhites and other 
minority group members were sampled more heavily. As 
a result, over 40 percent of the 650,000 students were 
from minority groups. For reasons of time and economy, 
and because little essential information would have been 
added anyway, only students in grades one, three, six, 
nine, and 12 were considerad. Separate tests and question- 
naires were administered to each of these grades, as well 
as to the teachers, principals, and superintendents. A 
preliminary analysis of these data has already been pub- 
lished in the report ''Equality of Educational Opportun- 
ity,'' to which the present report is intended as a sequel. 

In the present study, which is the first of a series, the 
unit of analysis was the school. The process of data an- 
alysis began with the reduction of the approximately 400 
questionnaire items to between 60 and 70 items. This was 
done by grouping related items according to their mean- 
ingfulness into indices. The indices so produced were in 
turn divided into three groups: student's social back- 
ground, school's characteristics, and school outcomes. No 
subsets of students within a bchool were distinguished be- 
cause the main interest in the present study was in the 
school's effect on all its students. The 31 indices making 
up the second group were subdivided into three addi- 
tional groups; facilities, pupil programs and policies, and 
school personnel and personnel expenditures. Finally, two 
main kinds of school outcomes were distinguished: stu- 
dent's attitudes and motivations, and student's achieve- 
ment. 

The statistical techniques employed in pursuing the 
main questions were regression analysis and partition of 



multiple correlation. In this way it was possible to deter- 
mine the percent of school outcomes associated with the 
distinguishable influence of school's characteristics, the 
percent associated with the distinguishable influence of 
student's social background, and the percent that was 
common to these two groups. 

The principal findings were as follows. On the whole, 
tho influenco of the school cannot be separated from that 
of the student's social background — and vice versa. More- 
over, the common influence of the school and the student's 
social background exceeds either of their distinguishable 
influences. Schools exert a greater influence, in terms of 
both attitude and achievement, on students who have 
relatively high socioeconomic status, are either white or 
Oriental-American, and come from homes where both 
parents are still living together. In this process, a school's 
phj^'sical faci'ities seem unimportant compared with its 
personnel. Of its personnel's charalcteristics, the most 
important seems to be experience of racially imbalanced 
educational settings— e.g., being educated and teachiTig 
in virtually all-white or all-nonwhite institutions. 

Schools that score high on one outcome, such aa achieve- 
ment or the desire to stay in school, tend to score high on 
the othei's. Most of these outcomes become increasingly 
related to the 31 school indices the longer the student 
stays in school. Even though students may start at the 
same level of achievement, the longer' they stay in school 
the nior? easily their achievement gains can be predicted 
from the common influence of their school with their so- 
cial background. In fact, it appears that the influence of 
the schools is bound up with the student's prior experi- 
euces. Up to the 12th grade, the distinguishable influence 
of social background is cfreater thr n that of the school. At 
the 12th grade, however, social background influence is 
less than school influence for motivational and attitudinal 
outcomes. But it remains greater for outcomes pertaining 
to achievement. 

In conclusion, it may be stated that the overwhelming 
impression received from these data is that schools are 
indeed important. It is equally clear, however, that their 
influence is bound up with that of the student's social 
background. In such a situation, survey research is of 
only limited use. More experimental studies are needed, 
especially of educational innovations. Among such inno- 
vations should be included the periodic monitoring of 
school systems, the establishment of explicit performance 
criteria by which to monitor them, and the attainment of 
educational institutions that are more balanced in the 
socioecoYiomic and racial-ethnic composition of their stu- 
dents. 
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1. What the Report is About 



This chapter p. asents a brief nontechnical summary of 
the report. A series of questions and answers is used to 
bring out the main points. 

1.1. WHAT QUESTION DID THIS STUDY SEEK TO 
ANSWER? 

This study attempted to find out what it was about our 
Nation's public schools that makes some better than 
others. 

In order to find out what makes for a good school we 
had to be a little more specific about what we meant by 
"good" in such a context. A school in our society is ex- 
pected to provide its students with information and skills 
— ^knowledge of American history, for example, or facility 
in performing certi.in arithmetical operations. It is also 
expected to teach a student to get along with other chil- 
dren who are different from himself, to help him discover 
the nature of his own abilities, and in general to prepare 
him for atiulthood and the duties of a citizen. All of these 
different things a school is expected to accomplish we can 
call outcomes of the school, and we can judge a school 
good or bad in terms of its outcomes. 

Schools may also differ in their resources; i.e., the staff 
and facilities they can bring to bear in influencing their 
outcomes. For example, some schools can give more atten- 
tion to their students' learning needs because they have 
more teachers and teacher aides per student. Schools 
differ, too, in the kinds of students that they get. Some 
schools have a large number of students who, upon enter- 
ing school, already possess knowledge, skills, and motiva- 
tion that a large number of students entering other 
schools do not possess. Many of these differences are at- 
tributable to family influences. Some families have more 
resources than others and spend more time in different 
activities with their children. Their children accordingly 
develop various skills and a readiness to learn. Such fam- 
ily practices vary with the socioeconomic background of 
the student as well as with his racial and ethnic back- 
ground. We therefore refer to differences from this source 
as differences in the student's social background. 

We can now reformulate our original question. Instead 
of "What makes for a good school?" we propose to ask: 
"After taking into account the social background of a 
school's students, what characteristics of the schools are 
most effective in influencing school outcomesT 

1.2. WHAT SOURCE OF INFORMATION WAS USED? 

Our source was a survey of the Nation's public ele- 
mentary and secondary schools conducted in the fall of 
1965 by the U.S. Office of Education at the direction of 
Congress, The survey entailed the testing and surveying 

ERLC 



of about 650,000 students,^ together with their teachers, 
principals, and superintendents, in some 4,000 public 
schools throughout the country. The survey sample con- 
sisted of a 5-percent sample of schools. Detailed informa- 
tion, both objective and attitudinal, was collected on the 
student's home background and his attitudes toward 
school, race relations, and life in genera!. A battery of 
ability and achievement tests was administered at each 
of the five grade levels. Information was collected from 
the teachers and principals concerning their training and 
experience, their views of the school, and many other 
topics. The final part of the teacher questionnaire con- 
sisted of a short vocabulary test which was intended to 
be a measure of the teacher's verbal skills. In addition, 
the principal provided data on the school's facilities, staff 
programs, curriculums, etc. This study utilized the infor- 
mation from this survey (called the Equality of Educa- 
tional Opportunities Survey) to explore school influences. 

1.3. HOW WERE THE DATA ANALYZED? 

There were approximately 400 items of information 
available on the students, teachers, principals, and 
schools. This was obvirasly too much information to 
analyse or even to comprehend in its raw state. Con- 
sequently, a program of analysis was undertaken to 
reduce these 400 items into a more manageable number 
by grouping items related to one another. For example, 
we developed an index of the special staff and r.^. mce.s 
a school offered by grouping the number of art, music, 
speech, and remedial reading teachers it had together 
With the number of guidance counselors, librarians, and 
nurses and a measure of its provisions for handling 
mental health problems. This program of analysis reduced 
the number of items from 400 to a more manageable 
number between 60 and 70. The reduced items were then 
used in later analyses. 

Three main divisions of the reduced items were used 
in the main body of the analysis. The first division con- 
tained items that pertained to student's social back- 
ground. These included parents' educational level, father's 
occupation, number of parents in the home, and whether 
they were predominantly white, Puerto Rican, Mexican- 
American, Indian-American, Oriental- American, or 
Negro. The second division contained items that per- 
tained to school's characteristics. These included school's 
facilities and school personnel's training, experience, kind 
of college attended, racial and ethnic composition, average 
verbal skills, and average salary. The third division con- 
tained items that pertained to school outcomes. The items 

1 Only students in grades 1, 3, 6, 9, and 12 were included in the 
survey. 
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here could be classified into two main types. There were 
those that referred to students' attitudes and motivations, 
Tuese included the proportion of students who planned to 
stay in school or pursue more education after they had 
graduated, the expectations they felt their parents and 
teachers held for their academic performance, what they 
believed an education would help them attain, and several 
related measures. There were also those that referred to 
student's achievement. These included both skills he had 
acquired and things he had learned in traditional aca- 
demic areas. 

A large number of statistical analyses were performed, 
interrelating items from these three main divisions. The 
primary statistical tools used were regression analysis 
and partition of multiple correlation. As a result, we 
were able to distinguish between : 

(i) Percent of school outcome associated with the 
distinguishable influence of the school's character- 
istics; 

(ii) Percent of school outcome associated with the 
distinguishable influence of the student's social back- 
ground; and 

(iii) Percent of school outcome that could just as 
well be associated with either one. 

1.4. WHAT KINDS OF ANSWERS WERE OBTAINED? 

The.i'esults of our analyses can be grouped into three 
main bodies of findings: 

(1) Very little influence of the schools can be separated 
from the influence of their students' social backgrounds. 
Conversely, very little of the influence of the students* 
social background can be separated from the influence of 
the schools. The schools, as *i -ley are currently constituted, 
produce more learning and foster greater motivation in 
students who : 

(i) Come from the higher socioeconomic strata 
rather than from the lower socioeconomic strata ; 

(ii) Have both parents in the home rather than 
only one or neither parent in the home; 

(iii) Are white or Oriental- American rather than 
Mexican-American, Indian-American, Puerto Rican, 
or Negro. 

(2) Until the 12th grade, the part of the influence of 
the student's social background that can be separated 
out is usually larger than the part of the school's influence 
that can be separated out. At the 12th grade, however, 
the distinguishable influence of the school is greater than 
the distinguishable influence of the student's social back- 
ground for most of the motivational and attitudinal out- 
comes. The opposite is true for achievement at the 12th 
grade, 

.(3) l or the attitudinal and motivational outcomes the 
common influence of the school's characteristics and the 
stude^it's social background differ for the different grade 
levels. But for achievement the school's characteristics 
and the student's social background have a common in- 



fluence that is much larger than their distinguishable 
influences, and that increases the longer the students stay 
in school. 

Figure 1.1 illustrates the meaning of some of these 
conclusions in diagrammatic form.- The figure refers 
to influences on study habits at the ninth grade. The 
different segments of the circles represent the proportion 
of study habits and achievement that can be associated 
with the influences, both distinguishable and common, 
that we have been discussing. The variable we have called 
Study Habits refers to how many hours a day the stu- 
dent studies, how often he talks with his parents about 
his school work, and related measures. It will be seen 
that the distinguishable influence of the student's social 
background, [7(B), is by far the greatest influence on 
study habits. For Achievement, which refers to the stu- 
dent's reading and mathematics ykills as well as his 
general knowledge, U {B) is still greater than the dis- 
tinguishable influence of the school characteristics, V{S)y 
but the common influence of these two sets of variables, 
C (BS) , is dramatically greater than their distinguishable 
influences. 

(4) Schools that perform well on one outcon?e tend 
also to perfo3™ well on other outcomes. These perfor- 
mances tend -o facilitate and reinforce one another. For 
the attitudinal and motivational outcomes a school's 
generalized favorable performance has a large distin- 
guishable influence. It also has a common influence with 
the student's social background. For the achievement 
variable the influence of a ^generalized favorable perfor- 
mance is manifested in common with the school's char- 
acteristics and the student's social background. 

Figure 1.2 gives a diagrammatic illustration of these 
results for study habits and achievement at the ninth 
grade.'^ The figure shows that the other school outcomes 
have the largest distinguishable influence on study habits, 
but that the largest influences of all are due to the common 
roles of the student's social background with the other 
school outcomes aTid the school characteristics, C(BSO). 
The same is true of achievement. 

(5) The school variables that are most heavily involved 
in school outcomes are those. concerned with actual char- 
acteristics of the school's personnel, as distinguished 
from the school's physical facilities and pupil programs 
and policies, or even from school personnel expenditures 
such as teaching salaries. 

(6) Chief among teacher's characteristics related to 
school outcomes were those reflecting experience in 
racially imbalanced educational settings. Most nonwhite 
teachers had attended predominantly nonwhite educa- 
tional institutions and were teaching predominantly non- 
white students. Nonwhite educational settings, it was 

2 The pie charts are obtained by dividing the commonality co- 
efficients from table 5.3.2.1 by the squared multiple correlations for 
both sets of variables and drawing these numbers as relative pro- 
portions of a circle. 

The pie charts are obtained by dividing the commonality co- 
efficients from tables 9.3.6 and 9.3.7 by the squared multiple cor- 
relations for all three sets of variables and drawing these numbers 
as relative proportions of a circle. 
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Figure 1.1.- 



. — ^Diagrammatic Representation of the Distinguishable and Common or Indistinguishable influences of the School's Character- 
istics and the Student's Social Background on Study Habits and Achievement at the 9th Grade 
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U(B) Distinguishable influence of Student Social Background. 




U(S) Distinguishable influence of School Characteristics. 



C(BS) Common or indistinguishable influence of the School's Characteristics and 
the Student Social Backgrnund. 



suggested, tend to have associated with them lower levels 
of achievement and motivation, as well as less favorable 
socioeconomic and family conditions. The result is less 
adequate preparation thanthat'r^ceived in predominantly 
white institutions. I 

1.5. TO WHAT EXTENT DO WE ALREADY KNOW THESE 
THINGS? 

Many of these results coincide with everyday experi- 
ence. They also coincide with results obtained by other 
investigators working with more limited samples of stu- 
dents and schools. The unique feature of this study is 
that it documents the extent and magnitude of these 
relationships with a national sample for the first time. 
It is therefore the first survey that enables one to gauge 
the full scope of the problems confronting the American 
educational system. 

1.6. WHAT NEEDS TO BE DONE? 

Our analyses have shown that it is very difficult to 
distiuguish between the influence of the student's social 
background and the influence of school. This makes it 
difficult if not impossible to tell in any specific way how 
much of a change can be produced in certain school out- 
comes by systematically altering school characteristics 
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such as the amount and kind of training received by 
teachers. In our opinion, specific answers to questions 
concerned with the improvement of school outcomes can 
be obtained only from situations governed by an appro- 
priate degree of experimental control. To find out what 
will improve the schools we need to try a variety of very 
different kinds of innovations. Some of them might in- 
clude providing parents with a choice of school systems 
that their children can attend. Others might involve 
greater parental control over the educational process or 
more individualized programs of instruction. All will have 
to b'? cystematically evaluated and compared. 

Even if an innovation has proved its worth, simply 
installing it, we believe, is not enough. A school's per- 
formance, like that of any complex organization, can 
fluctuate over time. It, therefore, requires periodic moni- 
toring in the light of its objectives. But what are those 
objectives? If a school is not managed in terms of explicit 
performance criteria, then it will be impossible for its 
clientele — school board members, parents, all those who 
act in behalf of ou:r society's children and adolescents — ^to 
tell with cert^iinty whether it is performing well or badly. 
Accorr'iiigly, we feel that such criteria and such monitor- 
ing should be instituted. 
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Figure 1.2. 



U — ^Diagrammatic Repri> tentation of the Distinguishable and Common Influences of the Sf'hool CharactensticB, Student Social 

Background, and Other School Outcomes 



STUDY HABITS 



ACHIEVEMENT 



U(S) 




U(0) 




^ C(SO) 

U(B) Distinguishable influence of Student Social Background, 

U(S) Distinguishable influence of School Characteristics. 

U(0) Distinguishable influence of Other School Outcomes. 

C(BS) Common influence of the Student Social Background and School Characteristics. 

C(BO) Common influence of the Student Social Background and Other Schoo! Outcomes. 

C(SO) Common influence of the School Characteristics and Other School Outcomes. 

C(BSO) Common influence of the Student Social Background, School Characteristics, and Other School Outcomes. 



In conclusion, let us quote from the last chapter of this 
report: 

How can a society that is committed to equrlity for all, in all 
aspects of its life, expect to achio^e that equality when its educa- 
tional enterprise not only reflects but perpetuates an inequitaible 
social structure? Our analyses have suggested that the extraordi- 
nary ag'gn^egation of students into schools on the basis of their race, 
ethnicity, and socioeconomic background precludes the attainment 
of an open society. Indei^d, if the dependence of the schools on the 
social background of their .students '.Id be lessened {viz, if student 
bodies were more balanced or better miy ed in terms of their social 
backgrounds) then, in the language <x our ana^sis, educational 
kinds of variables might make a greater relative contribi^tion to 
students' achievement levels and motivation.*^ 



* See chapter il, vnge 113. 



SUMMARY 

There are three major areas tiiat the writers believe 
hold promise for improving the American public schools. 
These are: (1) the trial of new programs and approaches 
in situations so structured that the results of the innova- 
tion can be clearly ascertained; (2) the incorporation of 
successful innovations as operational programs in a school 
management system that periodically monitors all ongoing 
programs against specified objectives; and the promo- 
lion of greater socioeconomic and racial baknoe in the 
schools (as well as in housing and employment) , so t'lat 
the opportunity structure of American society car^ be more 
accessible to all its members. 



2. Objectives and Study Design 



2.1. THE EQUALITY OF EDUCATIONAL OPPORTUNITY 
SURVEY 

Title IV of the Civil Rights Act of 1964 required the 
Commissioner of Education to "conduct a survey and make 
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a report to the President and the Congress, within two 
years of the enactment of this title, concerning the lack 
of availability of equaJ educational opportunities for 
individuals by reason of race, color, religion, or national 



origin in public educational institutions at all levels in 
the United States, its territories and possessions, and the 
District of Columbia." 

In response to this request the Educational Oppor- 
tunities Survey (EOS) was carried out by the National 
Center for Educational Stfitistics of the U.S. Office of 
Education, directed by Alexander M. Mood.^ In addition to 
its own sta.ff, the center used the services of outside con- 
sultants and contractors. James S. Coleman of Johns Hop- 
kins University had major responsibility for the design, 
administration, and analysis of the survey. Ernest Q. 
Campbell of Vanderbilt University shared this responsi- 
bility and, in the case of the college surveys, assumed the 
greater share of it. Frederic D. Weinfeld served as proj- 
ect officer for the survey. 

The survey addressed itself to four major questions: 

(1) To what extent are the racial and ethnic groups 
segregated from one another in the public schools? 

(2) Do the schools offer equal educational opportuni- 
ties in other respects? 

(3) Hov/ much can students be said to learn, judged by 
their performance on standardized achievement tests? 

(4) What kinds of relationships may be supposed to 
exist between a student's achievement and the kind of 
school he £.ttends? 

Work was started on the survey in the spring of 1965 
with a view to administering the questionnaire and tests 
that fall. Approximately 70 percent of the schools that 
were requested to participate in the study actually did so. 
This entailed testing and surveying some 650,000 students 
in approximately 4,000 schools throughout the country 
in grades 1, 3, 6, 9, and 12, together with their teachers, 
principals, and superintendents. 

On the basis of competitive bids, the Educational Test- 
ing Service of Princeton, N.J., was awarded the contract 
for conducting the Educational Opportunity Survey, in- 
cluding test administration, test scoring, data processing, 
and data analysis. They also consulted on various aspects 
of the survey and convened an advisory panel to aid in its" 
design and analysis. 

The survey used a 5-percent sample of schools. This 
was a two-stage, self-weighting, stratified cluster sample. 
The primary sampling? units (PSU's) in the first stage 
were counties and standard metropolitan statistical areas 
(SMSA's). The PSU's in the second stage were high 
schools. When one was drawn in the sample the elemen- 
tary schools feeding into that school were automatically 
included in the sample as well. Since the Educational 
Opportunities Survey was primarily concerned with the 
children of minority groups, and since these groups con- 
stituted only about 10 percent of the total school popula- 
tion, the schools were stratified according to their per- 
centage of nonwhite students. Strata with higher 
percentages of these students were given larger sampling 
ratios and thus were sampled more heavily. The final 
result was that over 40 percent of the students in the 
survey were from minority groups. 

^ Author of the foreword to this report. 
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Separate questionnaires were administered to teachers, 
principals, superintendents, and students at each of the 
grade levels studied. The teacher questionnaire contained 
som'^ 72 questions including: Persona! data, professional 
trainii^g, type of college attended, teaching experience, 
type of school and student preferred, job satisfaction, 
opinions on issues and problems of integration (businjf, 
compensatory education, etc.), and problems existing in 
their school. 

The final part of the teacher questionnaire consisted of 
a voluntary test of 30 contextual vocabulary items. The 
purpose of this test was to get a measure of the teachers' 
verbal facility. 

The 100-item principal questionnaire was the mriin 
source of infomation about the school. The questions 
covered school facilities, staflf, programs, racial composi- 
tion, programs, curriculums, extracurricular activities, 
and many other school characteristics. There were also 
questions on the personal background and training of the 
principal and his opinions on the problems of integration. 

The superintendent questionnaire consisted of 41 ques- 
tions. In addition to miscellaneous administrative in- 
formation about the school system, including its expendi- 
tures, the questions dealt with the superintendent himself 
and his attitudes toward current educational issues. 

Detailed factual and attitudinal data about the students 
were also obtained by questionnaire. Included were items 
of home background information so that these data could 
later be equated for such items as socioeconomic status, 
family background, family interest in education, etc. 

Different questionnaires were used for each of the 
grade levels. The 12th-grade student questionnaire for 
example, was comprised of some !I16 items. In addition 
to the questions on home background and the usual per- 
sonal and school data there were questions on the stu- 
dents' attitude toward school, race relr.itions, and life in 
general. Representative examples of each category are: 
"How good a student do you want to be in school?" "If 
you could be in the school you wanted, how many of the 
students would you want to be white?" "Good luck is 
more important than hard work for success (agree or 
disagree) ." 

Tests of the various school skills were to be the yard- 
sticks for measuring the detrimental effects of poor 
school facilities and characteristics upon student learning. 
The test battery was designed as an integral part of the 
entire research design. The object was to obtain as much 
data as possible within the limitations of time and avail- 
able resources. Two of the basic skills chosen were read- 
ing comprehension and mathematics ability. These two 
areas are common to all school curriculums and all grade 
levels. Another area deemed important was that of the 
general level of knowledge gained by the students, either 
from their school courses or from experiences in the out- 
side world. A test of general informati^^n was therefore 
included in the test battery. Two other ability tests were 
used to measure the students' verbal and ratiocinative 
skills. 

5 



One major limitation on the design of the test battery 
was the time required for test administration. It was 
considered both desirable and administratively feasible to 
have the test battery and the questionnaires completed in 
no more than one school day. The lower grades had to 
have a shorter battery because of the limited attention 
span of the vounger children. Therefore, the testing time 
increased in the various test batteries until it reached its 
maximum length in the 12th grade. 

The lead tim(=^ before the administration of the survey 
in. September 1365 was too short to develop specific tests 
in the above areas. For this reason, existing standardized 
tests were used. However, because full-length standaid- 
ized te^ts usually require more time than would have been 
available, it was decided to use shortened, or half-length, 
forms of these tests rather than to omit tests in any area. 
Another administrative requirement was that the various 
tests be interlocked through as many grades as possible 
so that scores on the same type of tests given at different 
grade levels could be compared. The scaling allowed us to 
— -have a comparable measure of growth between the differ- 
ent grades. 

The act required that the survey be made at "all levels." 
It was therefore decided to administer the tests to selected 
grades at spaced intervals. The expectation was that this 
would give a good picture of what was going on in the 
schools while avoiding the need to test at every grade 
level. The grades chosen were 1, 3, 6, 9 and 12. ^ 

Following this survey a report entitled the Equality 
of Educational Opportunity was submitted to the Presi- 
dent and the Congress on July 2, 1966, under the principal 
authorship of James S. Coleman. This report has become 
known as "The Coleman Report;" the reader is referred 
to it for further details of the study (Coleman et al., 
1966). 

. 2.2. ANALYZING DIFFERENCES AMONG SCHOOLS 

The present study is based upon the assumption that 
at least some of the differences that exist between public 
schools in the United States are related in a causal man- 
ner to the attitudes and achievement levels of their stu- 
dents. The objectives of the study, then, are twofold: to 
find characteristics of the schools that seem to be related 
to school outcomes, and to suggest what aspects of the 
schools might be most important in producing these out- 
comes. 

The number of responsibilities that schools are expected 
to fulfill for their students is on the increase. Reading 
skills, manipulation of mathematical symbols, knowledge 
in areas as diverse as history and hygiene — all these fall 
within the province of the schools. They also have a part 
to play in developing their students' desire for learning, 
ability to get along with others, ambition to succeed, and 
even general philosophy of life. All of these outcomes the 
schools influence to a degree that varies according to the 
kinds of students they receive and the staff and facilities 
at their command. 

Students with different family backgrounds enter school 
and progress through it with different conceptions of how 
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education will satisfy their present and future needs. 
Why do some schools influence these conceptions more 
than others? Is it the teacher's training and experience, 
the number of pupils per teacher, or something about the 
instructional facilities? How much of a role does each of 
these play? 

Many of the differences that exist between schools exist 
also within a single scJiool. This study, however, will 
delve only into those differences that exist between schools. 
A later study in this same series will explore differences 
within schools. 

In analyzing school characteristics that are related to 
school outcomes one has to take into account the char- 
acteristics of entering students, since these may also be 
related to school outcomes. The difficulty with this ap- 
proach is that both the characteristics of the schools and 
their influence on the students may be so highly related 
to the characteristics of the entering students that after 
these are taken into account there may be veiy little that 
can be attributed to the independent influence of the 
school. We shall see later that this problem does arise and 
that techniques were developed for coping with it — 
though not, unfortunately, for overcoming it. at least 
with the kind of information used here. 

School outcomes can be studied with the help of several 
different kinds of information or data. Each kind can be 
thought of being located somewhere on one of the follow- 
ing two continua : 

(1) Cr OSS-sectional versus longitudinal data, — Cross- 
sectional data are collected at one point in time. For 
example, achievement tests and family background ques- 
tionnaires can be administered to students on the same 
day, and then the achievement test results can be related 
to the questionnaire results. Longitudinal data are col- 
lected at two or more different points in time, but from 
the same individuals. Thus, achievement test data can be 
collected from students immediately before and after 
their participation in a course of study, and then com- 
pared. 

(2) Experimental versus associational data. — An ex- 
perimental situation is one that is so controlled or struc- 
tured as to yield answers to a particular set of questions. 
A simple example of data obtained from an experimental 
situation would be the scores on a reading comprehension 
test obtained from students randomly assigned to one 
of a number of classes where different techniques of 
teaching reading were being tried out. Associational data 
are statistically manipulated to equate for conditions 
not amenable to experimental control. Thus if the stu- 
dents in the above example could not be assigned randomly 
to the different classes, but if a measure were available 
of their ability before they entered the course, their post- 
course reading scores might be adjusted to offset indi- 
vidual differences. In this way it might be possible to 
obtain a reliable estimate of the course's effectiveness. If, 
however, the kind of reading class they enroll in is very 
highly related to their initial ability, then there may be 
very little improvement in reading comprehension that 
could be attributed to the different techniques of teaching 



reading. Accordingly, knowledge of individual differences 
would not help very much. 

All these different kinds of data have their advantages 
and disadvantages. Choice of one kind over another must 
depend on the research situation. Thus, associational data 
are often easier and cheaper to obtain than experimental 
data. But if the control or equating variables are highly 
correlated, then associational data may not yield any 
dennitive answers. On the other hand, experimental con- 
ditions are often difficult to maintain, especially in large- 
scale studies, because of the large number of uncontrolled 
variables. Similarly, longitudinal data are usually both 
move difficult to obtain, because of the attrition of sub- 
jects during the course of the study, and more expensive 
b'3cause of the repeated testing that is required. Cross- 
sectional data are usually easier and cheaper to obtain 
than longitudinal data, but may not readily support in- 
ferences concerning the nature of changes over time. In 
short, for any given study an investigator must often 
compromise between what is desirable and what is achiev- 
able. 

For the study of school influences on student achieve- 
ment it would be highly desirable to obtain longitudinal 
data on many schools and their students, and to have some 
of the schools participate in experimental situations while 
others operate more routinely. Such data would be costly 
and difficult to obtain. They would be worth obtaining, 
however, because nothing of the kind is currently avail- 
able on a national scale. The fact that many States are 
currently developing such data points to their usefulness. 

The analyses presented in this report are based upon 
cross sectional-associational data. That is to say, schools 
were sampled at one point in time, while information on 
family background, together with achievement test data, 
was collected from different students at different grade 
levels. We then attempted to determine what were the 
influences associated with the students' attitudes and 
achievement levels, A brief description of the study design, 
manner of sampling, and instruments used is given in the 
following section. 

2.3. DESIGN AND ANALYSIS 

The main objective of this study was to analyze the 
data obtained from the EOS, using the school as the unit 
of analys: In this way we hoped to learn what differ- 
ences among schools are related to school outcomes, and 
how both are related to the socioeconomic background 
and racial-ethnic group membership of the students. 
Within this context, two major questions offered them- 
selves for solution : 

(1) How do the schools' characteristics influence such 
things as the achievement level of all the students in 
school? 

(2) How do the schools' ch:vracteristics relate to the 
various achievement levels of the different kinds of stu- 
dents they get? 

This study focuses primarily on the influence of the 
schools on all of the students in the school,- In order to 

2 A later study in this series will focus on the influence of the 
schools on different subsets of students within the school, 
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do so, it had first to deal with the following technical 
problems: 

(i) How could discrete categorical variables such as 
"Father's Occupation" best be scaled so that they could 
be meaningfully interpreted and related to other vari- 
ables of interest? 

(ii) How could provision be made for nonlinear or 
curvilinear relationships that might otherwise be ob- 
scured in the data? 

(iii) How could estimates be made of missing data, 
particularly when those students who failed to provide 
an answer to a question were of gi^eat interest to the 
analysis? 

(iv) How could the more than 400 variables be reduced 
so that the task of data processing and analysis could 
be made less complex? 

To perform the kind of analysis we wanted and at the 
same time resolve the above problems the following logical 
steps were evolved and translated into the necessary 
computer programs: 

Iteiii analyses. — Each questionnaire item was analyzed 
against one or more variables of interest. In this way 
not only the percent of respondents choosing each item 
but also their average scoi'e on the variable (s) of interest 
could be used as a guide in assigning code or scale values 
for each alternative. The same was true for the non- 
respondents. For the students, questionnaire item re- 
sponses were analyzed against an achievement composite.^ 
For the teachers, questionnaire item responses w^ere 
analyzed against the number of items that were correct 
on the teacher's vocabulary test,-^ Questionnaire item 
responses for the principal's questionnaire were analyzed 
against the principal's response to questions concerned 
with his annual salary, number of students enrolled in 
the school, the rural-suburban-urban location of the 
school and the proportion of children in the school from 
working class families,^ 

Coding and inter correlation of variables, — An approxi- 
mate 10-percent sample of students was drawn from the 
student mastei* tapes at each gi'ade level. The variables 
were then coded and intercorrelated. For the teachers 
and principals a breakdown into elementary and second- 
ary was made and correlations were computed for each 
breakdown. The full number of teachers and principals 
included in the survey were used in these analyses. 

Reduction of variables into indices. — The intercorrela-' 
tion matrices for the above steps were subjected to a 
series of factor analyses in order to obtain meaningful 
groupings of the variables, called indices. 

Computation of index scores. — The weights obtained 
from the factor an;Jv-ses were used to compute index 
scores first by standardizing each variable to a 'mean 
of zero and a standard deviation of one, and then by 
multiplying each variable by its respective weight and 
finally summing these values. In this step index scores 

3 See Mayeske et al,. Technical Note No, 64, in the List of Refer- 
ences, p, 115, 

Ibid., Technical Note No, 32, p. 114, 
« Ibid., Technical Note No. 32, p, 114. 
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were computed for all of the students included in the 
Survey. Index means, standard deviations and intercorre- 
lations were also computed. 

Computation of school averages. — The mean score for 
each school was computed for both students and teachers 
on the indices and variables that were carried along 
fieparately. 

Merging of school data. — The school means for stu- 
dents and teachers were merged with the school data for 



Student Varfabtes 



Develop achievement comp( 

i 

Analyze variables against achlev 
composite scores 

I 

Criterion scale variables 



3.1. METHODOLOGY 

Our main goal in developing the indices was to reduce 
the more than 400 variables for easier data processing 
and analysis. But this had to be done in an empirically 
meaningful way. We therefore sought out groups of 
variables that not only correlated substantially with one 
another but were also psychologically or sociologically 
meaningful. 

Earlier experience with the same data had shown that 
many of the variables were correlated to such an ejd:ent 
that when they were entered into a regression analysis, 
the contribution of a particular variable to a particular 
School outcome was microscopically small. For example, 
if values such as having a large library and krdng good 
facilities for science were kept separate in the analysis, 

ERIC I 



principals on a single tape (one tape for each of the 
five grade levels). 

Computation of correlations and regressions. — Correla* 
tions and regressions for each grade level were computed 
at this stage. 

Table 2.3.1 gives a brief schematic summary of these 
various steps; some of them are described' in. detail in 
later chapters. Since the superintendent questionnaires 
could not give information about individual schools they 
were not used in the analyses. 



^1 size, 
status, 



the contribution of each separately might appear rather 
small just because these two variables are in fact corre^ 
lated. It was hoped that by grouping similar kinds of 
correlated variables into indices' we would make it easier 
to discern the contribution of each kind of variable to 
school outcomes. Another advantage of this procedure 
was that it reduced the sheer magnitude of regressions 
to be run. 

The method adopted was to subject the intercorrelations 
of questions from the student, teacher and principal 
questionnaires to Principal Components analyses and 
Varimax rotations. These techniques are part of a broad 
family of techniques generally known as factor analysis 
(see Horst, 1965, in the List of References). The Princi- 
pal Component technique extracts the roots and associated 
components in descending order of magnitude: the first 



Table 2.3.1^<— Sequence of Steps Entailed in Data Analysis and Reduction 



School Variables 

Teacher Varlatles Principal Variables 



□site 



/ement 



Analyze variables against teacher's 
verbal score 



Scale variables 



Analyze variables against schoo 
rural-urban and socio-economic 
and 9>rinclpars salary 



I 



Scale variables 



Correlate variables and factor 
analyze for indices 



Calculate Index scores 



Combine indices and perform 
regressions 



3. Developing the Indices 



root is the lar^fest, the second root the next largest, etc. 
Components with a root of one or greater ' were subjected 
to a Varimax rotation (see Kaiser, 1958). This is a 
technique for rotating '^e components into a position 
that may be meaningfu attempts to maximize the 
high and low weights (or coefficients) for a component 
80 that the variables that hwe high weights on this com- 
ponent can be thought of as belonging together. In this 
way, an interpretative label can be applied to what they 
'lave in common. 

In order to insure that the groupings of variables were 
meaningful a large number of subsets were subjected, 
one at a time, to Principal Components analyses and 
Varimax rotations. This approach was essentially itera- 
tive; i.e., variables that did not form meaningful group- 
ings or blurr(?d an otherwise meaningful grouping were 
eliminated, and the remaining variables reanalyzed. 

The following sections describe the application of these 
techniques to the student, teacher and principal question- 
naires. 

3.2, DEVELOPMENT OF THE ACHIEVEMENT COMPOSITE 

One of our more important objectives in this study 
was to see in what manner responses to the different 
alternatives for a question related to one or more vari- 
ables of interest. In this way we hoped to uncover non- 
linear relationships of the responses with the variable of 
interest. We also hoped to determine a value to be assigned 
to those students who failed to answer the question. With 
these purposes in mind a single composite measure of 
Achievement was developed from the tests that were 
administered as part of the survey. A detailed descrip- 
tion of these tests, with examples of test items /is given in 
the earlier report (Coleman et al., 1966, p. 575). Table 
3.2.1 shows the overall procedure; it will be noted that 
more tests were administered at the higher than at the 
lower grade levels. 

Intercorrelations of the tests for the different grade 
levels are given in table 3.2,2.^ It will be seen that they 
are in the mo derate- to-high range (50 to 80) for the 

Table d.2.1^Number and Kind of Tests Administered, by Grade 



Table 8.2.2.— Intercorrelations of Achievemfint Tests, by Grade 



Grade 



r«tt 



12 



Verba? ability X 

Nonverbal ability X 

Reading comprehension X 

Mathematics achievement X 

General information in 5 areas 
(practical arts, girls; practical 
arts, boys; natural sciences; 
social studies; humanities) — X 



X 
X 
X 
X 



X 
X 
X 
X 



X 
X 
X. 
X- 



X 
X 



1 There is no single agreed-upon criterion for the number of com- 
ponents that should be rotated. In psycliometrics, the rotation of 
components that have a latent root of 1 or greater has gained 
common usage through Kaiser's demonstration (1960) that for a 
principal component to be internally consistent "it is necessary and 
sufficient that the associated eigen value (or latent root) be greater 
than one." 

2 Correlations and index weights in this and the following tables 
have been rounded to 2 decimal places and leading decimals have 
been omitted. 

er|c 



Nnmbsr in 


" ' 










matrix Test title 


1 


2 




4 


5 








12th/9th 






1 Nonverbal ability 


ino 

XUVI 


60 


59 




60 

WW 


2 Verbal ability 


61 


100 


77 


69 


85 


3 Reading comprehension > 


58 


80 


100 


65 


73 


4 Mathematics achievement 


56 


60 


56 


100 


71 


5 General information 


60 


81 


71 


62 


100 






6th/3rd3 






1 Nonverbal ability 


100 


38 


43 


45 




2 Verbal ability 


60 


100 


46 


47 , , 




3 Reading comprehension ^ 


59 


79 


100 


59 




4 Mathematics achievement 


59 


74 


73 


100 










1st 2 







1 Nonverbal ability 100 64 

2 Verbal ability 64 100 



' The 12th-KrRde intercorrelations are below the main dIaKonnI and the 0th 
Rrade above the mnln dlfiRonal. The correlationa for the I2th grade tire based 
upon 9b,400 observations and 133,136 for the S)th grade. 

* The 6th-Krade intercorrelntionn are below the main dtaKonal and the 3rd grade 
above the main diQRonaK The correlations for the 6th Krnde are based upon 
123.886 obstructions and 129J74 for the 8d Rrade. 

' The correlations for the 1st Krade are based uPon 71.460 observations. All 
values have been rounded to 2 places of decimals and the decimal points omitted. 

ninth and 12th grades, and in the low-to-high range (30 
to 80) for the sixth and third grades. They also appear 
high enough to suggest that, to a large extent, they were 
measuring a common attribute. In order to test whether 
they were we employed a principal components analysis, 
which is a method that aims to express what is common 
to a set of variables by means of a smaller number of 
more basic components (Horst, 1965). If a strong first 
principal component was found among the intercorrela- 
tions of these tests, then each student's scores on the 
tests could be weighted by their principal component 
weights and then summed. In this way a single index of 
achievement was created* Table 3.2.3 gives the weights 
for these first principal components at each grade level, 
with the percent of variance accounted for by each com- 
ponent. The latter is computed with the help of a theorem 
stating that the trace of a matrix (i.e., the sum of vita 
diagonal elements) is equal to the sum of its root^ (i.i^ 
the total variance of the matrix). Since there are ones*.-^ 
in the diagonal of the correlation matrix, the trace is 
equal to the number of variables. Consequently, dividing 
the amount of variance for each component by the num- 
ber of variables, one obtains the proportion of total vari- 
ance attributable to a principal component. Table 3,2*3 
shows that the first principal component for grades 12, 
nine, and six account for about 75 percent of the total 
variance at each grade level. Since this is a relatively 
large percent for this kind of data, it indicates that a 
single index of achievement can be used. The weights 
used to obtain this index were the principal component 
weights in table 3.2,3 (with the exception of the first 
grade, where unit weights were used) . 

Analyses were also conducted for different regional 
and racial groups. Comparison of results showed that the 
weights were highly similar, and consequently that a 
single set of weights for each grade level would be appro- 
priate. These analyses have been given in detail in an 
earlier note (Mayeske and Weinfeld, Technical Note 



9 



Table 3.2.3.— Weights for First Principal Component of Test Inter- 
correlations 



Table 3.3,1.1. — Average Composite Achievement Scores of Students, 
by Father's Occupation 



Number in 
matrix Test title 



1 Nonverbal ability 

2 Verbal ability 

3 Reading comprehen- 

sion 

4. Mathematics a<:h!3ve- 

ment 

5 General information 

Percent of variance 

accounted for by 

the first principal 



Principaf component weights 



12th 


9th 


6th 


3rd 


Isti 


78 


76 


79 


72 


91 


91 


92 


90 


74 


91 


87 


87 


90 


81 




85 


85 


88 


82 




90 


91 









component 74.60 74.63 75.70 59.90 82.23 

' The weights from the 9th Krade were computed on a desk calculator and conse- 
quently fewer iterations were computed than for grades 3. 6, and 12 which were 
calculated on p. computer. With only 2 variables, the weights for the first prin- 
cipal component will be the same. The weijchts for the 1st Rrade are from 1 
iteration (viz. the Ist centroid weiprhts). The weiphts have >een rounded to 2 
decimal places and the decimal points have been omitted. 

No. 21 in the List of References). The main gist of 
these analyses was that the first principal component, 
accounting foi most of the variance among the tests, can 
be interpreted to be what we called "general scholastic 
ability or achievement.'' It is that attribute which is com- 
mon to the tests. The composite score developed with the 
use of these weights similarly represents ''general scholas- 
tic achievement/' 

3.3. DEVELOPMENT OF THE STUDENT INDICES 

When the responses for a variable, such as the alterna- 
tive responses chosen for a given questionnaire item, are 
analyzed against one or more criteria (i.e., dependent 
variable of interest), the resulting analysis is called a 
criterion scale analysis. All of the student questionnaire 
items for the different grade levels were analyzed against 
their respective achievement composite (see Mayeske et. 
ah, Technical Note No. 64 in the List of References). 
These analyses were conducted in order to : (1) determine 
the number and percent of students responding to each 
questionnaire item alternative; (2) determine the num- 
ber of students who failed to answer each question; (3) 
serve as a guideline in developing codes to scale the items 
for future analyses; (4) serve as a guideline in '3stimat- 
ing mis^-ag data. 

3.3.1. Examples of Criterion Scaling 

The results of criterion scale analysis for the two 
questionnaire items of ''Fathers Occupation" and "Num- 
ber of Hours Per Day Spent Watching TV "are discussed 
below in order to indicate the meaning and usefulness of 
some of the results. 

Table 3.3.1.1 presents the mean achievement composite 
scores, by grade, for students who knew their father's 
occupation. The overall mean for each grade level was set 
at 50 with a standard deviation of 10. It is of particular 
importance to note the trend of the achievement means 
for the "Don't know" and "Nonresponse" categories. The 
nonresponse means for the nrst and third grades are very 
close to the total mean of 50. In contrast, the nonresponse 
means for the sixth, ninth, and 12th grades are progres- 
sively lower, Thus, to use the mean scores of the respond- 
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Means for the different grade levels 



Father's occupation 1st 3rd 6th 9th 12th 



A. Technical 52.254 54.368 48.728 52.674 52.379 

B. Official 53.613 54.481 52.766 52.299 52.653 

C. Manager 53.665 54.586 53.570 53.451 52.771 

D. Semiskilled 50.025 50.061 49.995 50.060 49.510 

E. Salesman 53.849 53.917 54.101 53.877 53.558 

F. Farm or ranch 

manager or 

owner 53.573 52.897 50.166 50.397 50.707 

G. Farm worker 46.430 45.684 45.532 43.316 42.478 

H. Workman or 

laborer 46.487 45.923 49.572 48.657 47.221 

I. Professional 55.466 56.833 55.299 56.597 56.012 

J. Skilled worker or 

foreman 51.422 50.764 51.438 51.000 50.607 

K. Don't know 45.506 45.698 44,086 43.057 41.850 

Nonresponse 49.031 48.787 45.002 42.599 42.338 



Total 50.000 50.000 50.000 50.000 50.000 



ents as a value to assign to the nonrespondents would not 
introduce many systematic distortions at the first and 
third grade, but would do so at the higher grade levels. 
This is because the nonrespondents at the higher grade 
levels diflfer systeinaticaPy in their achievement scores 
from the respondents. 

One can also note a trend for the mean of the don't 
know responses to become lower at grades six through 
12. Students at the higher grade levels who don't know 
their father's occupation have lower relative achievement 
than students at grades one and three who don't know 
their father's occupation. 

Table Z ^.1.2 gives the mean achievement composite 
scores of those 12th-, ninth-, and sixth-grade students 
(the question was not asked at the lower grade levels) 
who indicated that they spent various amounts of time 
watching TV. This table shows that t lere is a curvilinear 
relationship between TV watching a id the achievement 
composite, and that the nature of thi5 relationship alters 
at the different grade levels. The general trend is for the 
achievement levels of students who say they watch TV 
not at all, very little or very much to be lower than the 
achievement levels of student? who say they watch TV an 
intermediate number of hours. At the sixth grade there 
is a slight reversal between half an hour per day and 
none. At the 12th grade, however, the higher achieving 
students spend li/o hours per day or less watching TV 
while the lower achieving students say they spend up- 
wards of 2 hours per day. For all grade levels the non- 
respondents have very low-achievement levels. 

Table 3.3.1.2 — Average Composite Achievement Scores of Students 
Indicating Number of Hours Spent Watchinj. TV ^ 



Means for the different grade levels 



Number of hours per day 


6th 


9th 


12th 


A. 


None or almost none 


47.087 


48.262 


50.670 


B. 


About Vi hour a day 


45.796 


49.291 


52.001 


C. 


About 1 hour a day „ _ 


50.776 


52.058 


51.808 


D. 


About iy2 hours a day 


52.950 


52.968 


51.485 


E. 


About 2 hours a day 


52.505 


51.927 


49.790 


F. 


About 3 hours a day 


52.234 


51.348 


48.803 


G. 


Four or more hours a day 


49.051 


47.280 


45.839 




Nonresponse 


41.886 


39.479 


41.771 




Total - » _ 




50.000 


50.000 



» Does not include televised instructional mattri:::^ presented in achool. 



These analyses can be very helpful in determining what 
codes or scale values to use in scoring the variables. For 
instance, on the basis of the information in table 3.3.1.1 
one could rank the occupations by their mean values, 
assigning a high rank to a high mean and a low rank to a 
low mean. These ranked values could then be used as 
codes or scale values. Thus, if a student indicated that his 
father was a "ProfessioTial". he would be assigned the 
highest rank, and if a student indicated that he did not 
know what 'his father's occupation was he would be as- 
signed one of the lower ranks. However, because there is 
a curvilinear relationship between Number of Hours Per 
Day Spent Watching TV (in table 3.3.1.2) and the 
achievement composite, the kinds of codes or scale values 
that should be used are not so obvious. If onej coded the 
different categories to reflect the increasing number of 
hours spent watching TV, the underlying curvilinear 
relationship would be obscured. This is because both high- 
and low-code values would have low-achievement levels 
associated with them, while intermediate-code values 
would have high-achievement levels associated with them. 
An alternative course would be to give the categories 
with high-achievement levels a high-code value and those 
with low-achievement levels a low-code value. This would 
serve to increase the relationship of the item with achieve- 
ment, but at the same time it would alter the meaning 
somewhat The variable or item would now be coded to 
show there was an optimum number of hours per day 
spent watching TV in relation to achievement 

When the mean of the criterion variable for each cate- 
gory is used as the code or scale value the variable is said 
to be criterion scaled. For example, a 12th-grade student 
who indicated that he spent half an hour per day watch- 
ing TV would be assigned a value of 52.001 while a stu- 
dent who indicated that he spent 4 or more hours would 
be assigned a value of 45.839 (see table 3.3.1.2). Th'is 
technique maximizes the linear relationship of the item 
or variable with the criterion variable.'* Most of the stu- 
dent items were scaled using this technique. 

The reader may wonder just what advantages and dis- 
advantages accrue from using criterion-scaled variables. 
Criterion scaling has the desirable properties of : 

(1) Providing reasonable values for the nonrespond- 
ents and ^^Don't Know's.'' 

(2) Indicating the effect of using these latter values 
for the nonrespondents and "Don't Know's" (viz, the 
extent of their departure from the mean values for the 
other respondents). 

(3) Maximizing the linear relationship of the variable 
or item with the criterion, and therefore increasing the 
stability of the linear regression model. 

The possible disadvantages of using criterion scaling 
are that: 

(1) It may distort the meaning of the item or variable 
so that it is not readily interpretable. 

(2) It may so alter the sequence of codes or scale 
values of an item that one cannot extrapolate a relation- 

s A. technical exposition of the tnathematical and empirical prop- 
gties of criterion-scaled variables is given in appendix I. 
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ship be3''ond the observed categories or values of that 
item ^e-g'., we cannot generalize the relationship to say 
that watching TV 6 hours a day will be associated with 
even lower achievement levels than for 4 hours a day). 

However, these apparent disadvantages did not prove ■ 
deti'imental to the purpose in hand. Most of the relation- 
ships were linear or nearly linear,^ and even when they 
were curvilinear meaningful interpretations were still 
possible. In addition, comparison of the results obtained 
at different stages in the analysis from criterion-scaled 
variables with results obtained from variables that were 
coded subjectively showed differences for some of the 
attitudinal items but not for achievement, 

3.3.2, List of Variables for Each Grade Level 

Most of the questions asked of ninth-grade students 
were also asked of 12th-gi'ade students. The analyses 
performed on these two grade levels can therefore be 
compared directly. At the lower grade levels, however, 
fewer questions were asked and the language was often 
much simplified from one grade to the next. These 
differences make direct comparisons at the lower grade 
levels much more difficult. To these difficulties we can add 
that at the first grade the questionnaires were filled out 
by the .teachers for the student, whereas at the third 
grade the questions were read aloud by the teacher before 
being filled out by the student, and at the sixth grade the 
student read and filled out the questionnaire himself. Thus 
the nature of the nonresponses and errors are bound to 
be different at these different gi'ade levels. What follows 
is the list of variables used. 

Student Questionnaire Variables 

Sex 
Age 

Mother's Birthplace 

Area in Which the Student Has Spent Most of His 
Life 

Type of Community in Which Student Has Spent 

Most of His Life 
Racial-Ethnic Differences 
Number of Persons Living in the Home 
Number of Siblings 
Number of Older Siblings 

Number of Older Siblings Dropped Out of High 
School 

Parents Speak a Foreign Language in the Home 
Student Speaks a Foreign Language Outside of 
School 

Number of Rooms in the Home 
Who Acts as Father 
Who Acts as Mother 
Father's Occupational Level 
Father's Educational Level 
Mother's Educational Level 
Family's Source of Income 
Mother's Work 

* See Beaton, 1967, 
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Mother's Desire for Child's Academic Excellence 

Father's Desire for Child's Academic ExcelleiiCe 

School Discussions With Parents 

Father's Desire for Child's Educational Level 

Mother's Desire for Child's Educational Level 

Frequency of Parents' PTA Attendance 

Preschool Reading 

Appliances in the Home 

Reading Materials in the Home 

Kindergarten Attendance 

Attended Nursery School 

Frequency of Changes in School 

Recency of Change in School 

Desire for Higher Education 

College Plans 

Number of Books Read During Summer 

Hours Watching TV 

Attitude Toward School 

Students Own Desire To Excel 

Study Time 

Voluntary Absences 

Extracurricul&r Activities 

Outside Work 

Social Rating 

Brightness 

Teacher's Expectations for Students To Excel 

Life Condition 

Work Success 

Getting Ahead 

Success in Life 

Education in Job 

Sacrifice 

Want To Change 
Learning Problem 
Teaching Rate 
Successful Life 
Tough Job 
Ability To Do Well 
Occupational Level Preferred 
Gets Along Well With Classmates 
Avoids Disturbing Classmates 
Arrives School on Time 
Shows Desire To Learn 
Shows Good Speaking Vocabulary 
Pays Attention in Class 

Moves From Activity to Activity Progressively 

Assumes Responsibility 

Attended Project Head Start 

Grade Last Year 

Liked by Classmates 

Good Student 

Likes School 

Nonverbal Test Score 

General Information, Total 

Verbal Ability 

O 
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Reading Comprehension 
Mathematics Achievement 

These variables were intercorrelated using a computer 
program that allows for an unequal number of observa- 
tions on each variable. Unequal observations were usually 
caused by a student giving two responses to a question — 
either erroneously or because he did not adequately erase 
one of the answers (the machine scoring allowed only one 
answer) , In order to reduce the computer processing time 
involved in developing the indices, random samples of ap- 
proximately 10 percent of the students were taken at each 
grade level. The total sample size, random sample size, 
and range of missing observations are given below for 
the different grade levels: 



Grade 


Totat sample 


Random sample 


Range of 


level 


size 


size 


mUsing values 


12 


96,409 


10,048 


600 


9 


133,136 


12.000 


600 


6 


123.386 


11.185 


1.100 


3 


129 J74 


12.072 


2.000 


1 


71»460 


6.890 


500 



For most of the variables there were few, if any, miss* 
ing observations. For two or three of the variables, how- 
ever, the missing observations did range as high as indi- 
cated in the above table. 



3.3,3. Interpretation of the Indices 

The intercorrelations of the above variables for each 
grade level were subjected to Principal Components analy- 
ses and Varimax rotations. Some of the variables — sex 
and age, for instance, with racial-ethnic differences and 
attitudes towards racial groups — were not entered into 
the analyses at all. The reason was that we wanted to 
retain them as separate variables for special studies. The 
individual tests were not included either, since the com- 
posite achievement score was to be used in later analyses 
as a dependent variable. In addition, a number of vari- 
ables that were eliminated from the ninth-grade analyses 
were also eliminated from the 12th-grade analyses. 

The analyses were performed in a sequence starting 
with the ninth grade followed by the 12th, sixth, third, 
and first gi'ades. Since the analyses for the ninth and 
12th grades were somewhat different from the others they 
will be discussed first. 

In both the ninth and 12th grades the same 47 var ables 
were subjected to a Principal Components analysis. Com- 
ponents with roots of one or greater were subjected to 
Varimax rotations. For the ninth grade, 10 components 
were rotated; for the 12th grade, 11, These components 
accounted for 45 and 49 percent, respectively, of the total 
variance. Seven of these rotated components were inter- 
pretable. They were considered to be essentially the same 
for both grade levels. 

The other rotated components were deleted, either be- 
cause the few variables on them could best be retained as 
separate variables or because the variables that were 



related to them nevertheless belonged more meaningfully 
to other components. For example, PTA Attendance, 
Extracurricular Activities, and Foreign Language Spoken 
by Parents were retained as separate variables. 

Since the rotated components for the ninth and 12th 
grades were considered to be highly similar in their con- 
tent and meaning it seemed desirable to retain the same 
meaningfui components for the lower grades. However, 
when the variables for the lower grades were subjected 
to Princ*pal Components analyses and Varimax rotations 
tneaningfis] components wera not obtained; seme, of the 
components coalesced while others did not appear at all. 
This v.ras due in part to the smaller number of variables 
at the lower grade levels. As a consequence of this result, 
subsets of variables at the lower grade levels that were 
considered to be representative of the indices (or mean- 
ingfully rotated components) for the ninth and 12th 
grades were each subjected to a Principal Components 
analysis. The weights from this first Principal Component 
were then taken as the index weights to be used in ob- 
taining index scores. 

The following tables contain those rotated components 
which, since they were found to be meaningful, will be 
referred to as indices. All variables other than those 
listed in the tables are considered to have zero weights 
for a particular index. A variable can belong to one and 
only one index. This rule tends to keep the intercorrela- 
tiona of the index scores low, since a variable would tend 
to increase the correlation between two indices if it con- 
tributed positively to both of them. 

Since the sixth-, third-, and first-grade weights are 
from the first Principal Component of the intercorrela- 
tions among the variables indicated, the percent of vari- 
ahce accounted for by that component is given at the 
bottom of the table. It should also be noted that the inter- 
pretations in the following tables are based .on the results 
obtained for the ninth and 12th grades. All weights have 
been rounded to two places of decimals and the decimal 
points have been omitted. 

Table 3.3.3.1 shows the weights for an index involving 
the student's own views of the expectations that he, his 
parents and his teacher hold for his academic perform- 
ance. A student with a high score on this index feels tliat 
both his mother and his father want him to be one of the 
best students in his class. The student also feels that he 
himself would like to be one of the best students in his 
class, anc? that his teacher shares this view. The name of 
the index is Expectations for Excellence, 

fable 3.3*3.1. — Index I: ExpectationB for Excellence 



Weigms 





12 


9 


6 


3 


Mother's Desire for Child's 










Academic Excellence 


84 


83 


92 


91 


Father's Desire for Chitd's 






Academic Excel lence 


79 


81 


92 


91 


Student's Own Desire To Excel 


67 


64 


Teacher's Expectations for Student 










To Excel 


58 


50 






Percent of Variance Accounted for 
by the First Principal Component ^ 




84.96 


82.21 



EMC 



Tabie 3.3.3.2 shows the weig-hts for an index containing 
most of the variables that are commonly thought to be 
indicators of socioeconomic status. A student with a high 
score on this index tends to come from either a suburb 
of a large city or a medium-sized city, and to have a 
father who is engaged in a professional, sales, managerial, 
or technical job. He also tends to have one or two siblings 
and to live in a six- to 10-room house. Both his mother 
and his father come from the higher educational strata 
and there are a relatively large number of appliances and 
reading materials in his home. The name of the index is 
Socio-Economic Status. 

T-.f.-l'-. n n n n Trt>fl«-«- • 0« 



Weights 



Title 



Type Of Community in Which 
Student Has Spent Most of 



Number of Rooms in t^.; " ^e_- 
Father's Occupational Level 



12 


9 


6 


3 


1 


1 39 


53 








50 


53 


44 


42 


46 


30 


1 22 




47 




63 


57 


61 


72 


69 


71 


66 


78 


84 


S5 


66 


64 


75 


80 


81 


2 28 


•^28 


^ 42 


27 


2 20 


29 


29 


43 


28 


23 



Reading Materials in the Home 

Percent of Variance Accounted 
for by the First Principal 

Component 38.51 



38,96 42.35 



' In-'tcfctes that the variable came out higher on another index but was consid- 
ered 'X) belong more meaninprfuUy to this index. 

'Indicates that the variable was not included in the component anaiysts because 
it was BO hifrhly v>orr elated with reading materials in the home, but instead was 
*riven almost the same weight as reading: materials in the home. 

Table 3.3.3.3 shows the weights for an index containing 
11 variables related to the student's general outlook on 
life, especially as related to his role as a student. A stu- 
dent with a high score on this index feels that people 
who accept their condition in life are not necessarily hap- 
pier, and that hard work is more important for success 
than good luck. He also believes that when he tries to get 
ahead he doesn't encounter obstacles, and that with a 
good education he won't have difficulty getting a job. He 
would not sacrifice everything to get ahead, and would 
not want to change himself. He dues not think he would 
do better if his teachers went slower; he does think people 
like him have a chance to be successful. The name of the 
index is Attitude Toward Life. 

Table 3.3,3.3.— Index IV: Attitude Toward Life 



Weights 



Title 



12 



9 



Life Condition 34 

Work for Success 43 

Difficulty Getting Ahead 61 

Education in Job - 46 

Sacrifice To Get Ahead ^ 32 

Want To Change 45 

Learning Problems 55 

Teaching Rate 56 

Successful Life 58 

Ability To Do Many Things Well 

Liked by Classmates 

Percent of Variance Accounted for 

by the First Principal Component- 



125 . 

41 . 

62 . 

49 . 
1 20 . 

53 

56 

57 . 

60 



54. 
56. 



68< 
53_ 
45 



2 100 



30.93- 



' Indicates that these vaHableB had h Iff her weights on other indices but belonged 
more meaningfully on this Index, even with a low weight. 
»'jiiier€ WM only 1 variable at the ad grade which was indicative of this index. 
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Table 3.3.3.4 shows the weights for an index containing 
variables related to a special aspect of the student's gen- 
eral attitude. A student with a high score on this index 
works either not at all or less than 20 hours a week at an 
outside job. In addition, he feels that he has a high social 
rating in the school, and is of the opinion that lack of 
success in life is not necessarily an individual's own fault. 
As for his own success, he says that the tougher he finds 
a job the harder he works at it, and that he can do many 
things well. In short, he tends to find life a breeze, even 
if it does require some effort. For this reason, the index 
is called Social Confidence. 



Weights 

TItte 12 3 

Outside Work 50 57 

Social Rating 15 31 

Success in Life 49 45 

Tough Job 60 56 

Ability To Do iVIany Things Well 74 51 

* Socinl Confidence wns hiffhly correhited with Attitude Toward Life and. nt the 
lower grade levels, coftlesced with many of its variables. Consequently, it was not 
carrier further as an index. 



Table 3.3.3.5 shows the weights for an index containing 
variables related to the student's family circumstances. 
A student with a high score on this index has his regular 
father and mother (as opposed to some substitute figure) 
fulfilling their respective roles. The major source of fam- 
ily income is the father's salary; the mother either does 
not work or works only part time. If this student has 
changed schools (and he tends not to have), it was not 
within the last 3 years. Nor does his family move often ; 
if the family does, it tends to be across State lines. The 
name of the index is Family Structure and Stability. It 
will be seen that the weights for the ninth and 12tli 
grades compare favorably except for the first variable. 
Here the 12th-grade weight becomes slightly negative, 
though it is still near zero. Inspection of the corrections 
of these variables with the first variable shows that they 
are low but positive. Hence, the small weight for the first 
variable might as well be regarded as zero. 

Table 3.3.3.5.— Index V: Family Structure and Stability 

Weights 

9 5 'a 1 



12 



Area in Which Student Has 

Spent Most of His Life - 04 

Who Acts as Your Father 85 

Who Acts as Your Mother 62 

Family's Source of Income 76 

Mother's Work 21 

Recency of Change in School 13 



index reports that both his mother and father want him 
to attend college, and that he himself both wants and plans 
to do so. He feels that he is one of the brightest students 
in his grade, and aspires to one of the higlier occupational 
levels. The name of the index is Educational Desires and 
Plans. 

Table 3.3.3.G.— Index VI: Educational Desires and Plans 



Weights 



Title 



12 



Father's Desire for Child's 

Educational Level 83 

Mother's Desire for Child's 

Educational Level 85 

Student's Desire for Higher Education _ 83 

Student's Plans for College 72 

Brightness 30 

Occupational Level Preferred 59 

Good Student ___ 

Percent of Variance Accounted for 

by the First Principal Component __ 



81 . 

82 
80 
74 . 
29 . 
46 



71. 



64. 
65 



^ 100 



44.88_ 



' This was the only vfiriable that was indicative of this index at the 3d ?rade. 

Table 3.3. 3. 7 shows the weights for an index containing 
variables related 'to the student's interpretation of his 
own role, A student with a high score on this index had 
dally or weekly discussions with his parents about his 
school work, and was read to frequently before he started 
school. He read many books during the summer and ha- 
bitually watched TV from 1 to 3 hours per day. He re- 
ported that he would do most anything to continue in 
school, and backed up his words by studying from 1 to 3 
hours a day outside school, and by seldom staying away 
from school just because he wanted to. The name of the 
index is Study Habits. It will be noted that although the 
weiglits on the first three variables are much lower for 
12th-grade students than for ninth-grade students, inter- 
correlations of these variables for both grade levels show 
them to be similar.^ 

Table 3,3.3.7.— Index VII: Study Habits 



Weights 



Title 



12 



School Discussions With Parents ^ 10 34 

Preschool Reading ^ 06 33 

Number of Books Read During Summer ^ 06 48 

Number of Hours Watching TV 35 49 

Attitude Toward School 54 47 

Study Time 46 62 

Voluntary Absences 48 ^ 34 



53 

6G 70 
58 75 
43 49 

25 

25 



^ 10 
84 
60 
73 
1 20 
120 



83 
77 


72 
75 


72 
77 


the First Principal Component 

' Indicates that these variables had higher weights 


25.59 43.03 

on some other index hut 


28 


57 


70 


were more meanii gful on this index. 




34 


36 









Percent of Variance Accounted 
for by the First Principal 

Component 1 37.19 



38.33 53.45 

* Indicates that these variables had higher weights on other indices but belonged 
more meanin^rfuUy on this index, even with a low weight. 

Table 3.3.3.6 shows the weights for an index contain- 
ing variables related to the student's chances of receiving 
further education. A student with a high score on this 
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Table 3.3.3.8 shows the weights for an index contain- 
ing variables related to the first-grade teacher's percep- 
tion of the ^student's classroom behavior. A student with 
a high score on this index is regarded as ''intelligent" and 
''well-adjusted." The name of the index is Classroom 
Behavior. 



2 See appendix IV. 



Table 3.3.3.8.— Index VIII: Classroom Behavior 

Weights 

Title 1 

Gets Along Well With Classmates 54 

Avoids Disturbing Classmates 66 

Arrives at School on Time 41 

Shows Desire To Learnt' 77 

Shows Good Spe^ 'fling Vocabulafy 61 

Ptiys Attention in Class 84 

Moves From Activity to Activity Progressively 82 

Assumes Responsibility 77 

Percent of Variance Accounted for by 

the First Principal Component 47.96 



3.3.4. Index Score Intercorrelations 

Index scores were computed for each student on the 
indices for his grade level. The variables used to form 
each index were first standardized to a mean of zero and 
a standard deviation of one/^ then multiplied by their 
respective index weights and summed to obtain an index 
score. The index score intercorrelations, as well as their 
correlations with selected other variables, are given in 
the tables that follow. Since some of the weights were 
different for the ninth-grade index and its 12th-grade 
counterpart, and since we wanted to make the weights as 
comparable as possible, the ninth-grade index weights 
were used to obtain the index scores for both the ninth 
and 12th grades. The respective principal component 
weights were used for the other grade levels. 

Table 3.3.4.1 shows that, with the exception of Social 
Confidence and Attitude Toward Life, all the indices are 
moderately correlated with one another. The values are 
unusually high for correlations obtained with the use of 
factor analytic techniques. The reader should bear in 
mind, however, that the variables have been scaled so 
as to be maximally related to the Achievement Com- 
posite. When the individual variables are weighted and 
summed, the sums are more highly correlated with the 
Achievement Composite than are the individual variables. 
This is because what they have in common tends also to 
be common with the Achievement Composite — that is, 
unless one rigidly adheres to all the orthogonal Varimax 
weights, a procedure that usually sacrifices a great deal 

Table 3.3.4.1.— Index Score Intercorrelations for the 9th and 12th 
Grades ^ 

9th/12th 

I II III IV V VI VM 

\. Expectations 100 26 18 28 ~18 51 34 

II. Socio-Economic 

Status 40 100 22 29 36 48 34 

Ml. Social Confidence 45 31 100 84 25 22 41 

IV. Attitude Toward Life 47 38 85 100 26 33 40 

V. Family Structure 

and Stability 37 47 33 33 100 20 38 

VI. Educational Desires 

and Plans 54 54 36 45 33 100 35 

VIL Study Habits 54 45 52 50 48 50 100 

* The index jntercorrelations above the main diagonal (desccndlnR from left to 
right with 1.00 as an entry) are for the 12th grade and those below the main 
diagonal are for the 9th fTrade. These correlations are computed on the full sample 
sizes of 96,409 12th-gr&de and ]33,146 9th-a:rade students. All coefficients have been 
rounded to 2 decimal places and the decimal points have been omitted. 

° Usingr the means and standard deviations in appendix IV, under 
separate cover, to subtract and divide by, respectively. 
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of meaning. It will also be noted that the indices have 
lower intercorrelations for the 12th grade than for the 
ninth grade. This appears to reflect the influence of the 
dropouts: less variabihty among students, and hence 
lower correlations. 

Table 3.3.4.2 gives the index intercorrelations for the 
sixth, third, and first grades. The intercorrelations for 
the sixth-grade indices tend to be much higher than for 
the third- and first-grade indices. These differences may 
be due in part to the different number and kinds of items 
that were used to represent some of the indices at the 
different grade levels. For example, five items were used 
to represent the Attitude Toward Life index at the sixth 
grade, but (out of necessicy) only one at the third grade. 
The indices represented most adequately at grades six, 
three, and one are Socio-Economic Status and Family 
Structure. Even these, however, fluctuate greately in their 
intercorrelations. Since both the nature of the nonre- 
sponses and the definition of the indices vary at these 
lower grade levels, caution should be employed in inter- 
preting observed differences from one grade level to the 
next. Greater confidence, however, might be placed in the 
observed similarities between the top two grade levels 
and the others. 

Table 3.3.4.2. — Index Score Intercorrelations for the 6th, 3d, and 
1st Grades ^ 

3d/6th 

I II It! IV V VI 

I. Expectations 100 28 52 37 44 49 

M. Socio-Economic Status 14 100 37 36 40 40 

III. Attitude Toward Life 19 10 100 47 52 66 

IV. Family Structure and 

Stability 25 27 19 100 35 47 

V. Educational Desires 

and Plans 24 17 21 19 100 52 

VI. Study Habits 22 30 18 28 20 100 

* The index score intercorrelations above the main diagonal are for the 6th grade 
and those beloA^ the main diagonal are for the 3d grade. 



1st grade 

M IV VIII 

I!. Socio-Economic Status 100 19 22 

IV. Family Structure and Stability 19 100 11 

VIII. Classroom Behavior 22 11 100 

These correlations are computed on the full sample si^e of 123.386 6th-grade 
students: 129.774 3d-ifrade students; and 71.460 Ist-grade students. AH coefficienta 
have been rounded to 2 decimal places and the decimal points omitted. 

3.3.5. Index Correlations With Selected Other Variables 

More can be learned about these indices from their 
degree of correlation with other variables not included 
in the index development. Some of these selected correla- 
tions are given in the following tables.^ 

Table 3.3.5.1 gives the correlations of the indices with 
three variables : the Achievement Composite, Racial- 
Ethnic Differences, and Sax. The reader will note that 
in this table the Achieve,- nent Composite is listed both 
as a variable and as an index in order to show its relation- 
ship with the other variables. Some of the indices here 



^ See also appendix V. 
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show a higrh degree of stability in their correlations. For 
example, Socio-Economic Status (SES) has a consistently 
high relationship with Achievement except at the first 
grade. In fact, all of the correlations at the first grade 
tend to be lower due to the high proportion of nonre- 
spondents who were at the mean of the Achievement 
Composite, and were assigned this value as a score. The 
SES index tends also to have a consistently high relation- 
ship with Racial-Ethnic Differences. The Family Struc- 
ture index tends to yield a consistent pattern of relation- 
ships with Achievement, Racial-Ethnic Differences and 
Sex. Apparently white, high-achieving girls enjoy (or say 
they enjoy) a more favorable Family Structure. The 
relationship of the Achievement Composite with Racial- 
Ethnic Differences is remarkably consistent for the differ- 
ent grade levels. Sox is also fairly consistent in its rela- 
tionship with Achievement, girls being slightly higher 
achievers than boys. 

Some of the indices show differing patterns of relation- 
ships for the different grade levels. For example, for the 
third grade Attitude Toward L. e shows a drop in its 
correlation with both Achievement and Racial-Ethnic 
Differences. This drop is due in large part to the smaller 
number and differing nature of the variables used to 
represent this index at the lower grade levels. 

These results suggest that it might also be instructive 
to conduct some systematic regressions. Several of the 
indices^ such as Socio-Economic Status and Family Struc- 
ture, can be regarded as influences that affect the student 
but are not directly affected by the school. Others, such 
as Expectations, Attitude Toward Life, Educational De- 
sires and Plans, Study Habits and Achievement, can be 
viewed as beinjr influenced by both the family and the 
school. It may therefore be best to keep this latter set as 
dependent variables, and then see what other indices and 



variables can be used in estimating them through multiple 
regression techniques. It is particularly instructive to see 
how the Home Background measures of Socio-Economic 
Status (SES) and Family Structure (FSS) relate to 
these other indices. Table 3.3.5.2 gives the squared multi- 
ple correlations (rounded to two places of decimals) at 
the different grade levels for SES alone (column 1), and 
for SES and FSS combined (column 2). The difference 
(after rounding) between these two squared correlations 
is given in the last column. It indicates the extent to 
which FSS is associated with Achievement that is inde- 
pendent of or unrelated to SES. A large value may indi- 
cate that FSS plays an important role in its relationship 
with the dependent variables. Inspection of the Difference 
column in table 3.3.5.2 shows that FSS tends to have its 
largest unique association for Expectations at grades six, 
three, and nine, respectively, and very little at gradft 12. 
Although the values differ somewhat, this same trend 
tends to hold for Attitude Toward Life, except that FSS 
also tends to make a slight contribution at grade 12. 
Family Structure has viitually no unique association with 
Educational Desires and Plans at grades nine and 12. At 
least some of this variation may stem from the fact that 
different variables were used to represent the indices at 
grades six and three. Family Structure has a substantial 
unique association with Study Habits at all the grade 
levels but particularly at grades six, nine, and 12. It has 
virtually no relationship with Classroom Behavior or 
Achievement except at grades six and three, where 'ihere 
is a slight unique relationship. In summary, Family Struc- 
ture appears to play its most important role in the devel- 
opment of Study Habits. It also contributes somewhat to 
the development of Attitudes Toward Life and Expecta- 
tions, and has a small role at grades six and three in 
Achievement. 



Table 3.3.5.1. — Index Correlations With Achievement, Raci&l-Ethnic Differences, and Sex 



Index number and title 



Va (-table title 



Grade level 



(I) 



01) 



Achievement Composite, 



Racial-Ethnic 
Differences* 



Sex*. 



Expectations Socioeconomic 
status 



12 
9 
6 
3 
1 

12 
9 

3 
1 



(IV) 

Attitude 
toward 
life 



(V) 

Family 
structure and 
stability 



(VI) 

Educational 
desires and 
plans 



35 
39 
26 
17 



54 
50 
49 

38 



00 
17 
17 
10 



08 
20 
09 
12 



35 
41 
37 
40 

40 . 

13 
26 
09 
04 

00 . 



* Scored high for whJtt and Oriental, low for NeKroea. Puerto Ricana, Mexicans, 
and Indians. 



42 
47 
38 
13 



28 
30 
22 
06 



05 
21 
16 

12 



23 
33 
33 
28 
13 



27 
35 
30 
28 
25 

20 
34 
20 
18 
03 



49 
51 
48 
24 



06 
16 
22 
12 



26 
16 
15 
11 



(VII) 

study 
habits 



(VIM) 

Classroom 
behavior 



OX) 
Achievennent 



^ Scored high for female. 



23 

36 _ _ 

37 

34 

3. 

13 45 

24 47 

22 49 

21 41 

15 40 

14 07 

36 13 

25 09 

16 09 

12 05 
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Table 3.3.5.2. — Squared Multiple Correlations ^ for Regression of 
A€hie>emeni and Attitude Indices on Home Background 



Index 




Grbde 


S£S 


SESand 


Diffen 


nil fnK<yr 


Title 


lf*vel 




FSS 










<2) 




1 


Expectatior.s 




12 


07 


08 


01 






q 


ID 




/Id 






6 


08 


IB 


09 






3 


02 


07 


05 


fV 


Attitude Toward Life 


12 


08 


11 


03 






9 












6 


14 


27 


13 






3 


ni 


04 


03 


VI 


Educational Desires and 


12 


23 


23 


00 




Plane 


9 






01 






6 


16 


21 


05 






d 


03 


05 


no 
02 


VII 


Study Habits 


12 


12 


19 


08 






9 


20 


30 


IC 






6 


16 


28 


13 






3 


09 


13 


OA 


''Mil 


Classroom Behavior 


1 


05 


05 


00 






12 


23 


23 


00 






9 


29 


30 


01 






6 


2^ 


27 


03 






3 


24 


26 


02 






1 


15 


15 


00 



' Rounder to 2 places of d'^ I mala. 

* Apparent errors due to Tound5:^B after aubtraction^ 



Table 3.3.5.3 cor tains the squared multiple correlations 
(rounded to two places of decimals) and their differences 
(after rounding) for various combinations of Home Back- 
ground, Race, and Sex. The first question one can ask in 
porusing this table is: What is the association of Racial 
and Ethnic Differences after students have been equated 
for differences in their Home Background? The answer 
is to be found in columns (1) and (2) and in the differ- 
ences that appear in the Coiumn headed (2) - (1) . These 
columns show that, at grades i:ine and 12, Racial and 



Ethnic Differences have a substantial unique association 
with Achievement. For the same grades, however, the 
association of Racial and Ethnic Differences with Attitude 
Towards Life was very slight, as was its association with 
Expectations and with Educational Desires and Plans at 
grade 12. 

Anpther crucial question here is whether Sex is related 
to these indices after students have been equated for dif- 
ferences in Home Background. Columns (1) and (4) , with ' 
their Jifferences, provide the answer: Sex appears to 
have a unique association with Study Habits for the 
third, sixth, and ninth grades, and with Classroom Be- 
havior at the first grade. However, a related question 
immediately arises as to whether or not Sex is needed 
as an explanatory /ariable at this stage. B^Jt if we com- 
pare the column headed (3) - (2) with the one headed 
(3) - (4) we can see that Sex contir ies to have a unique 
association not only with Study Habits and Classroom 
Behavior, but with Achievement, Attitude Toward Life, 
Educational Desires and Plans, and Expectations. Hence, 
Sex may well be needed as an explanatory variable in 
predicting Study Habits and Classroom Behavior. Racial- 
Ethnic Differences, on the other hand, are important in 
analyzing Achievement (at all grade levels). Attitude 
Toward Life (at grades nine and 12), and Educational 
Desires and Plans, with Expectations (at grade 12). 

SUMMARY 

This section presented the results of anal3rses con- 
cerned with meaningful reduction of the questic:maire 
items to a manageable number. Factor analytic tech- 
niques — viz. Principal Components analyses and Varimax 
rotations — were used to determine how to group sets of 
correlated variables into indices. The indices developed 



Table 3.S.5.3. — Squared Multiple Correlatiovts ^ for Regression of Achievement and Attitude Indices on Home Background, Raci«l-£thntc 
Diffeiences, and Sex 



Index 
number 



TJ:ie 



Grade 
level 



Home 
back- 



Home 
back* 
ground 



ground > and race 



(1) 



(2) 



Home 
back- 
ground, 
race, and 
sex 
(3) 



Home 
back- 
ground 
and sex 
(4) 



Differences* 



<2)-a) 


(4)-(l) 


(3) -(2) 


(3) -(4) 


01 


00 


00 


Ql 


00 


00 


00 


00 


00 


00 


00 


00 


00 


01 


or 


00 


03 


00 


00 


03 


02 


01 


01 


02 


00 


00 


00 


00 


00 


01 


01 


00 


01 


01 


01 


01 


01 


00 


00 


01 


00 


01 


01 


00 


00 


01 


01 


00 


00 


00 


00 


00 


00 


03 


03 


00 


00 


02 


02 


00 


00 


01 


01 


00 


00 


02 


02 


00 


09 


00 


00 


09 


07 


00 


00 


07 


09 


00 


00 


09 


04 


00 


00 


04 


07 


00 


00 


07 



Expectations. 



IV Attitude Toward Life. 



VI Educational Desires and Plans. 



VII: Study Habits- 



VIII Classroom Behavior, 

IX Achievement 



12 


08 


09 


09 


08 


9 


20 


20 


20 


20 




16 


16 


16 


16 


3 


07 


07 


07 


07 


12 


11 


M 


14 


11 


9 


18 


19 


20 


18 


6 


27 


27 


27 


27 


3 


04 


04 


05 


05 


12 


23 


24 


25 


24 


9 


29 


30 


30 


29 


6 


21 


21 


21 


21 


3 


05 


05 


06 


06 


12 


19 


19 


20 


19 


9 


30 


30 


33 


33 


6 


28 


28 


31 


31 


3 


13 


14 


IS 


15 


1 


05 


06 


07 


07 


12 


23 


32 


32 


23 


9 


30 


36 


37 


30 


6 


27 


37 


37 


27 


3 


26 


31 


31 


27 


1 


15 


22 


22 


15 




' Apparent erron due to rounding ai 


FSS. 








s 



^ Rounded to 2 places of decimala after computation. 
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were found to be similar for ninth- and 12-grade stu- 
dents. The sixth, third, and first grades were brought into 
the same meaningful framework by grouping items ac- 
cording to the ninth- and 12th-grade results. The indices 
obtained for the different grade levels were labeled : 



SAL List of Variables 

The variables used in the analyses are listed below. The 
manner of coding, with the detailed numerical codes and 
the values assigned to nonresponses are given in appen- 
dix XU^ 



I. Expectations for Excellence ^ 

• II. Socio-Economic Status ^ 

III. Social Confidence ^« 

IV. Attitude Toward Life « 

V. Family Structure and Stability 

VI. Educational Desires and Plans ^ 

VIL Study Habits « 

VIII. Classroom Behavior 

All of these indices were found to be moderately cor- 
related with Achievement, Racial-Ethnic Differences, and 
Sex. 

Multiple regression analyses showed that Socio-Eco- 
nomic Status and Family Structure and Stability were 
important variables in predicting Achievement and other 
attitudinal indices. Other analyses showed that, after 
students had been equated for differences in Socio- 
Economic Status and Family Structure and Stability, Sex 
v/as important in explaining Study Habits and Kacial- 
Ethnic Differences in explaining Achievement and Atti- 
tude Toward Life, 

3,4, DEVELOPMENT OF THE TEACHER INDICES 

AH analyses were conducted for two groups of teachers 
labeled Elementary and Secondary. Teachers .we)-e sorted 
into one or other of these groups on the basis of their 
response to a question asking them what was the highest 
grade they taught. Those who said they taught the ninth 
grade or higher were included in the group labeled 
Secondary. Similarly, those who said they taught the 
eighth grade or lower were included in the group labeled 
Elementary. 

The teacher questionnaire contained 102 questions. 
Of these, 72 were concerned with various aspects of the 
teacher's education, work experience, working conditions, 
preference for different kinds of students, involvement in 
guidance activities, opinions on social is?.ues, and other 
items relating to the teacher's professional role. The 
latter part of the questionnaire consisted of a 30-item 
contextual vocabulary test. We decided to delete 26 of the 
first 72 items from the analyses because they seemed too 
specialized, or could best be retained as single items for 
special studies, or were of peripheral interest. Thus many 
of the items concerned with integration were judged to 
be best kept as single items for special studies. Likewise, 
many of the counseling questions were of only peripheral 
interest to us. 



Teacher Questionnaire Variables 



(1 
(2 
(3 
(4 
(5 
(6 
(7 
{8 
(9 
(10 
(11 
(12 

(13 
(14 

(15 

(16 
(17 
(18 
(19 
(20 
(21 
(22 

(23 
(24 
(25 
(26 
(27 
(28 
(29 
(30 
(31 
(32 
(33 
(34 
(35 
(36 
(37 
(38 
(39 
(40 
(41 
(42 
(43 
(44 
(45 



Sex 
Age 

Area Spent Most of Life 
Type/Size of Community Spent Most of Life 
Racial-Ethnic Differences 
Ai'ea Graduated from High School 
Father's Occupational Level 
Father's Educational Level 
Mother's Educational Level 
Highest Degree Held 
Undergraduate Institution Attended 
Highest Degree Offered by Undergraduate Insti- 
tution 

Area of Undergraduate Institution 
Percent of White Students at Undergraduate In- 
stitution 

Ranking of Academic Level of Undergraduate 

Institution 
Credit Beyond Highest Degree 
Years of Teaching Experience 
Years of Teaching in Present School 
Certification 

Assignment to Present School District 
Attend Summer Institutes 

Attend Summer Institutes for Teaching Cul- 
turally Disadvantaged 
Annual Teaching Salary 
Student Effort 
Student Ability 
Employment Status 
Member National Honorary 
Reenter Teaching 
Prefer Other School 
Type High School Preferred 
Socio-Economic Background of Student Preferred 
Preference for Student Ability 
School Reputation 
Percent White of Teacher's Students 
School Problems : External 
School Problems: Internal 
Member of Teachers* Associations 
Reads Educational Journals 
Teach UntH Retirement 
Hours a Day Spent in Class Preparation 
Hours a Day Spent in CL-issroom Teaching 
Average Class Size 
Hours a Day Spent in Counseling 
Ability Grouping 
Contextual Vocabulary Score 



« Grades 3, 6, 9, and 12 only. 
« Grades 9 and 12 only. 

10 AU grrade levels. 

11 Grade 1 only. 



12 For the methods used see Mayeske et ,al., Technical Note No. 32 
in the List of References. The actual quep.tionnaire items are given 
in appendix VI. 
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These variables were intercor related using a computer 
routine that allows for the presence of an unequal num- 
ber of observations on each vaiiable. There are two occa- 
sions when this may happen. The .Irst is when a (|uestion 
is answered twice. In this case, the routine eliminates 
both responses. One example is when an individual 
changes his answer and either forgets to ertise his first 
response or erases it inadequately.^'' The second occasion 
is when either an item alternative or a nonresponse group 
was purposely eliminated. Thus, teachers who did not 
indicate their sex or age were not assigned a i:.onresponse 
value but instead were deleted from the analyses of the 
relations between sex and age and the other variable?. 

The school sampling weights wei-e used to reproduce 
tr)acher population values. There are approximately 36,000 
lllementary and 24,000 Secondary teachers in the sample. 
When inflated by the sampling weights an estimate fs ob- 
tained of approximately 830,000 Elementary and 556,000 
Secondary toachers. 

3.4.2. Percent of Variance Accounted for by the Principal 
Components 

As mentioned earlier, the guiding purpose , of our 
Principal Components analyses and Varimax rotations 
was to seek meaningful groupings oy variables. Initially, 
certain variables were excluded from the factor analyses 
becai'^e it was felt that they would be more meaningful 
if kept separate, or that they might obscure what would 
otherwise be a meaningful solution. Thus, Sex, Racial- 
Ethnic Differences, Credit Beyond Highest Degree, and 
Contextual Vocabulary Score were kept out of the factor 
analyses. In addition, a number of different subsets of 
variables considered to be meaningful on a priori grounds 
were subjected to both Principal Comi^t nents analysis 
and Varimax rotation." For example, it was thought that 
such variables as Father's Educatiovi, Mother's Educa- 
tion, and Father's Occupation might form an index of 
socioeconomic background. Preliminary analyses shoued, 
however, that although some of the a priori groupings 
did form a clear and single rotated component many of 
them did not. 

Nevertheless, the full set of 41 variables, with only a 
few exceptions, did tend to form meaningful rotated com- 
ponents. Thu3 Percent of White Student at Undergrad- 
uate InstituMon, Percent White of Teacher's Students, 
and Average Class Size tended to form an unwanted 
racial differences component.^^ Similarly, Hours a Day 
Spent in Classroom Teaching, with Assignment to Pres- 
ent School District, tended to form a component along 
with Type/Size of Community Spent Most of Life and 
Annual Teaching Salary. This was an undesired rotated 
component since it reflected mainly rural-urban differ- 



Machine scoring* did not allow for more than one response. 
1* See appendix VI for the Alternatives eliminated by this method. 
^5 A rotated component is often referred to for convenience as a 
factor. 

w Apparently nonwhite teachers are less likely to have classes of 
average size than are white teachers. 
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ences in school systems. We, thei*efore, eliminated all of 
these variables except the last two from further analyses. 
The' remaining 36 variables were subjected to a Principal 
Component analysis. The magnitude of the roots (i.e., 
amount of variance accounted foi* by each component) 
and the Cumulative Percent of variance accounted for 
by each component ai'e given for both Elementary and 
Secondary groups in appendix VII. 

3.4.3. Interpretation of the Indices 

For each group, those components that had a root of 
one or greater were .subjected to a Varimax rotation. 
These components accounted foi* 55 and 54 percent of 
the total variance for elementary and secondary teachers, 
respectively. 

Rotated components are intei-preted by applying a suit- 
able label to the variables that have a moderate to high 
weight. Assignment of the label i.s made on the basis of 
what the vai'iables appear to have in common. Where a 
vai-iable has a moderate weight on more than one rotated 
component it is assigned to the one on which it most 
meaningfully belongs. Thus, each variable belongs to one 
and only one component. The reason for this is that if a 
variable wei*e allowed to belong to more than one rotated 
component, the correlations of the component scores 
would be unduly hijarhly correlated as the same variable 
entered into both components. The analyses showed that 
the same rotated components could be obtained for both 
elementary and secondary teachers, although the weights 
differed slightly in some instanr.es. Some of the rotated 
components were discarded because they involved only 
one or two variables, or because the variable clearly 
belonged on another component. 

An interpretation of each rotated component is given 
below. Variables that are not listed on a component are 
considei'ed to have a zero weight on it. The weights used 
and presented in the following tables have been taken 
directly from the Varimax solution. Hereafter, the inter- 
preted components will be regarded as indices. All 
weights have been rounded to two places of decimals and 
the decimal points omitted. 

Table 3.4.3.1 shows the weights for an index involving 
the teacher's experience and commitment. The variable 
with the highest weight fs Number of Years Teaching. 
Next comes Age, followed by Number of Years Teaching 
in This School. The last variable. Expects To Remain in 
Teaching Until Retirement, appoars to depend on being 
older and having n\ore years of teaching experience. The 
name of the index is Experience. 



Table 3.4.3.1. — Teacher Index I: Experience 



Variable 
number 


Variable ti*»e 


Weights 
Efementary Secondary 


2 


Age_... 


86 


85 


17 


Number of Years Teaching 


88 


88 


18 


Number of Years Teaching in This 








School -.- 


79 


82 


39 


Expects To Remain in Teaching 








Until Retirement 


52 


'39 



^ Indicates that each of these variables had a higher weight on a small component that 
was later discarded. 
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Table 3.4.3.2 shows the weights for an index involving 
variables that reflect the teacher's view of his teaching 
relationship with the student body. A teacher who has 
a high score on this index feels that the students in his 
school try hard (24), and are of high academic ability 
(25). He also sees the school as having few problems of 
any kind (35, 36), and as enjoying a good reputation 
(33) with other teachers (i.e., with teachers not employed 
in the school). Such a teacher reports that he is currently 
teaching high-ability students (44), that he would not 
prefer to teach in some other school (29), and that he 
would reenter teaching as a profession if he could start 
all over again (28). The name of the index is Teaching 
Conditions. 



Table 3.4.3.2.— Teacher Index II: Teachtnig Conditions 

Weights 
Eleme nta ry Seconda ry 



Variable 
number 



Variable title 



24 


Student Effort 


81 


82 


25 


Student Ability 


81 


81 


28 


Reenter Teaching 


' 18 


»15 


29 


Prefer Other School 


-39 


-44 


33 


School Reputation 


64 


72 


35 


School Problems: 








External _ _ . 


-64 


-55 


36 


School Problems: 








Internal. 


-69 


-67 


44 


Ability Grouping Taught. 


7 29 


3 16 



* Indicates that each of these variableB had a higher weiffht on u small com- 
ponent that was later diBcarded. 

- Indicate that this variable had a higher weiffht on another index called Teacher 
Preference, but that we decided it belonged more meaningfully on this index 
(see p. 21). 

Table 3.4.3«3. shows the weights for an index related 
to the area in which the teacher spent most of his years 
prior to completion of college. A teacher with a high 
score on fhis index has moved relatively often from one 
area to another, while one with a low score has not. The 
name of the index is Localism of Backg*round. 

Table 3«4.3.3«— Teacher Index III: Localism of Background 



Variable 
number 



Weight 



Variable title 



Efementary Secondary 



3 Area Spent Most of Life 89 

6 Area Graduated High School 91 

13 Area of Undergraduate Institution. . 77 



89 
91 
78 



Table 3.4.3.4 shows the weights for an index involving 
some of the major variables that are considered indicators 
of socioeconomic status. The status in question, however, 
is not the teacher's current one, but rather that of his 
parents, which may be quite different. For this reason, 
the name of the index is Socio-Economic Background, not 
Socio-Economic Status. 

Table 3.4.3.4. — Teacher Index IV: Socio-Economic Background 

Weight 

Variable 

number Vi.fiable title Elementary Secondary 

4 Type/Size of Community Spent 

Most of Life ^27 '11 

7 Father's Occupational Level ._ 73 75 

8 Father's Educational Level 84 85 

9 Mother's Educational Level 76 75 

^ Indicates r variable that had a higher weight on the Training index but was 
considered more interpr^table here. 
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Table 3.4.3.5 shows the weights for an index involving 
the teacher's own education, both formal and informal A 
teacher with a high score on this index has a relatively 
high salary (2), a more advanced degree (10), cei j- 
fication (19), and tenure (26). Sincft salary, certific.i 
tion and tenure are partly determined by the level of t) ,e 
degree held and partly by teaching experie^^ce, this index 
encompasses inservice training as well as formal aca- 
demic preparation. As one v^^ould expect, it is somewhat 
correlated with the index for Experience (see p. 21). 
The name of this index is Training. 

Table 3.4.3.5.-- Teacher Index V: Training 



Variable 

number Variable title 

10 Highest Degree Held... 

19 Certification. 

23 Salary 

26 Tenure 



Weight 



Elementary Secondary 



66 
54 
76 
54 



66 
50 
72 

57 



Table 3.4.3.6 shows the weights for an index involving 
variables that are all related to various aspects of the 
teacher's undergraduate institution. Thus Undergraduate 
Institution Attended (11) is a rank assigned to ^ach type 
of institution on the basis of the vocabulary score ob- 
tained by alumni of it who went into teaching. Usually, 
the high-ranking schools are the public and private uni- 
versities; the private junior colleges and teachers' col- 
leges rank lowest. The names of the other two variables 
in this index are self-explanatory. The name of the index 
itself is College Attended. 

Table 3.4.3.6.— Teacher Index VI: College Attended 



Variable 
number 



Weight 



Variable title 



Elementary Secondary 



11 


Undergraduate Institution At- 








tended 


71 


50 


12 


Highest Degree Offered by Tea- 








cher's Undergraduate Institution. 


73 


66 


15 


Teacher's Ranking of Academic 
Standing of Undergradu. te In- 








stitution _ 


59 


71 



^ Table 3.4.3,7 shows the weights for an index involving 
variables that refer to teaching as an activity. Thus the 
index includes preparation for teaching (40), mainte- 
nance of teaching skills (22, 37, 38), and performance of 
certain teacher-related obligations (43), The name of 
the index is Teaching-Related Activities. 

Table 3,4.3.7.— -Teacher Inc^x VII: Teaching-Related Activities 



Variable 
number 


Variable title 


Elementary 


Secondary 


22 


Attends Summer Institutes for 
Teaching the Culturally Disad- 








. vantaged _ 


' 16 


50 


37 


Member of Teachers Assoctations.. 


' 22 


' 18 


38 


Re?ids Educational Journals 


46 


» 37 


40 


Hours a Day Spent in Classroom 








Preparation _ 


71 


60 


• 43 


Hours a Day Spent in Counseling 
(in addition to his official assign- 








ment). . 


59 


64 



' Denotes variables that had a h}fi:her weight on other small components, which 
were diacBrded. ' 



Table 3.4.3.8 shows the weights for an index involving 
variables denoting certain perceived characteristics of 
the teacher's students. A teacher with a high score on 
this index prefers an academic school with a strong 
emphasis on college preparation (30), and a student body 
consisting of high-ability children of white collar and 
professional workers (31, 32). The name of the index is 
Preference for Student-Ability Level. 

Table 3.4.3.8.— Teacher Index VIII: Preference for Student- Ability 
Level 



Variable 

number Variable title 

30 Type of High School Preferred 

31 Soclo-Economic Background of 

Students Preferred 

32 Preference for Higti^Abjlity Stu- 

dents 



Weight 



Elementary Secondary 



65 
AS 
68 



68 
19 
66 



Three components remained from the Elementary and 
two from the Secondary groups. These were discarded. 
The' reason, in each case, was either that the few vari- 
ables with high weights on them were already used on 
indices, or that there were only one or two variables on 
the component and these could more meaningfully be kept 
as single variables rather than be weighted and given the 
status of an index. However, of the 36 variables that 
were analyzed only two failed to be included in an index.'^ 

3 A4. Index Score Intercorretations for Elementary and 
Secondary Teachers 

Scores for each elementary and secondary teacher on 
each index were computed and then intercorrelated. Each 
variable was first standardized to a mean of zero and a 
standard deviation of one.^^ The standardized variables 
for each index were then multiplied by their respective 
Elementary weights, summed, and intercorrelated. 
These intercorrelations are given in table 3.4.4.1, (see 
also appendix VIII). 

Inspection of Table 3.4.4.1 shows that the index inter- 
correlations are what one might expect on the basis of 
the variables that comprise them. Thus, one would expect 



17 Attends Summer Institutes (21), and is Member of National 
Honorary Association (27). 

1^ Using the means and standard deviations from appendix VII 
to subtract out and divide by, respectively. 

1^ Since the Elementary and Secondary \*reights resembled each 
other closely, and since we wanted to keep the indices as comparable 
as possible, the Elementary weights were used for both categories 
of teachers. 



that the older, more experienced teachert? (I) would tend 
to be more locjil in their background (i.e., would tend to 
have moved around less), would have lower socio- 
economic origins (IV), would have more training (V), 
went to a less highly ranked college (VI), and engaged in 
more teaching-related activities (VII) than their younger, 
less experienced counterparts. 

Teaching Conditions (II) is virtually uncorrelated with 
ail the other indexes except Preference for Student 
Ability Level (VIII). This is meaningful in that the 
teacher who is in a favorable teaching situation also 
tends to prefer high-ability students. 

The negative relation of Socio-Economic Background 
(IV^ to Experience (1) is probably due to an historical 
trend. Since Fathers' and Mothers' Educational Levels 
are used to define index IV, and since there has been a 
general increase in the level of education in the adult 
population in recent years, one would expect the younger 
teachers' parents to have more education than those of 
the older teachers. Socio-Economic Background (IV) is 
also related to rank of College Attended (VI) and to 
Preference for Student-Ability Level (VIII), 

It will be remembered that our objective was to reduce 
the number of variables in a meaningful way. This has 
now been accomplished. At the same time, the index 
scores have low intercorrelations. However, meaningful 
interpretations can be obtained when the index scores 
themselves are correlated, 

3,4,5, Correlations of Elementary and Secondary Teacher 
Indices With Selected Other Variables 

Nine of the 45 original variables were eliminated from 
the factor analyses either on the basis of the preliminary 
analysis or for special study and analysis later on. Also, 
two variables included in the analyses did not have a sub- 
stantial weight on any of the indices. 

The eliminated variables were correlated with the in- 
dices. In addition, some special variables used in the 
indices were selected out for use in special studies. 
Among th'3se were sex, age, race, salary, and verbal score. 
The correlations are given in table 3,4.5.1 (see also appen- 
dix VIII). it will be seen from this table that the vari- 
ables used to form part of an index are highly correlated 
with that index.20 Thus, it is to be expected that Age (2) 
would be highly correlated with the Experience (index I) 



20 As a rule of thumb, correlations of 0.10 or less will not be dis- 
cussed. 



Table 3,4,4.1. — Index Intercorrelations for Elementary and Secondary Teachers ^ 



1 


it 


til 


tv 


V 


VI 


Vlt 


VIM 


100 


02 


-09 


-18 


54 


-03 


15 


-08 


06 


100 


-01 


07 


00 


06 


01 


09 


~15 


00 


100 


08 


-04 


05 


03 


01 


~30 


05 


09 


100 


-07 


14 


-02 


16 


33 


03 


01 


on 


100 


OS 


09 


02 


-^16 


03 


09 


19 


07 


100 


01 


09 


12 


-01 


03 


-04 


03 


-02 


100 


-05 


-08 


10 


01 


15 


04 


12 


-10 


100 



I Experience 

It Teaching Conditions. 

Ill Localism 



V Training 

VI College Attended. 

VII Activities 

VI II Preference 



I The correlations for Elementary teachers are given below the Miain dt. sonal. running^ from upper left to lower right with entries of one. and the correlations for Secondary teachers are 
giver:, above the main diagonal. The correlations are based upon approximately 36»000 erlementary and 24»000 secondai/ terchers. All coefHcients have been rounded to 2 decimal places 
d decimal points omitted. 



Table 3.4.5.1. — Correlations of Elementary and Secondary Teacher Indices With Selected Other Variables 



Index number and title 



Teaching Socio* College 

Experience conditions Localism economic Training attended Activities .Preference 

background 

(I) (II) (Ml) (IV) (V) (VI) (VII) (VIII) 



ELEMENTARY TEACHERS' 



i 


Sex 


14 


07 


-04 


03 


-09 


-03 


00 


-02 


2 


Age 


89 


06 


-09 


-27 


26 


-12 


10 


02 


5 


Racia?- Ethnic Differences 


-02 


22 


05 


16 


01 


19 


-18 


16 


14 


Percent White at Undergraduate Institution.. 


02 


19 


05 


13 


01 


16 


-18 


15 


16 


Credits Beyond Highest Degree 


20 


-05 


06 


02 


28 


08 


U 


-01 


20 


Assignment to Present School District 


09 


05 


-03 


-07 


-03 


01 


-01 


00 


21 


Attends NSF-NDEA-ESEA Summer Institutes. 


03 


-04 


-01 


-02 


05 


00 


09 


-02 


23 


Salary 


31 


02 


08 


02 


79 


08 


02 


03 


27 


IVIember National Honorary. . _ 


03 


03 


04 


05 


09 


05 


08 


06 


34 


Percent White of Teacher's Students. 


00 


38 


04 


09 


-04 


10 


-12 


16 


41 


Hours/Day Spent in Classroom Teaching., . 


-08 


-01 


00 


08 


07 


04 


-10 


02 


42 


Average Class Size 


-12 


06 


03 


09 


01 


06 


-03 


07 


45 


Contextual Vocabulary Score 


-07 


09 


06 


20 


12 


19 


-13 


16 



SECONDARY TEACHERS' 



Variable 

number Title 



1 


Sex.. 


03 


05 


00 


15 


-14 


01 


03 


01 


2 


Age 


89 


-01 


-04 


-16 


45 


-02 


13 


-07 


5 


Racial-Ethnic Differences 


-03 


17 


02 


12 


07 


19 


-15 


12 


14 


Percent White at Undergraduate Institution.. 


01 


16 


03 


11 


08 


15 


-17 


10 


16 


Credits Beyond Highest Degree 


31 


-05 


02 


00 


32 


08 


07 


04 


20 


Assignment to Present Schooi District 


00 


06 


-02 


-05 


00 


02 


03 


-02 


21 


Attends NSF-NDEA-ESEA Summer Institutes. 


09 


00 


02 


-04 


18 


-01 


07 


12 


23 


Salary 


48 


00 


00 


-03 


81 


11 


03 


00 


27 


IVIember Nationai Honorary 


04 


04 


04 


06 


08 


05 


09 


09 


34 


Percent White of Teacher's Students 


-05 


27 


04 


07 


-01 


10 


-11 


11 


41 


Hours/Day Spent in Classroom Teaching 


-08 


03 


00 


U5 


-03 


03 


-03 


06 


42 


Average Class Size _ 


-04 


03 


01 


06 


00 


-01 


-03 


07 


45 


Contextual Vocabulary Score _ 


00 


07 


04 


18 


10 


15 


-05 


22 



' The correlations ure based upon appronlmateiy 36.000 elementary teacliers. 
1 The correlations are based upon apprcximately 24,000 secondary teachers. 



and Salary (23) with Training (index V). Sex (1) is 
related slightly to Experience (index I) for elementary 
teachers, which indicates that slightly more of the older, 
more experienced elementary teachers are women. Since 
Age (2) is used in the Experience index, we can expect 
it to be correlated with other indices that are also corre- 
lated with this index. 

The correlations that are of major interest are those 
between the racial difference variables (5, 14, 34) and the 
indices. Thus, Racial-Ethnic Differences (5), Percent of 
White Students at Teacher's Undergi'aduate Institution 
(14), and Percent White of Teacher's Students (34) are 
all correlated with Teaching Conditions (index II), Socio- 
Economic Background (index IV), College Attended 
(index VI) , Taaching-Related Activities (index VII) , and 
Preference for High-Ability Students (index VIII). What 
these correlations indicate is that white teachers tend to 
teach in predominantly white schools. T-aey think that 
these schools provide more favorable teaching conditions 
(see index II). They also have a higher socioeconomic 
background (index IV) than their nonwhite counter- 
parts, and. tend to get their training at higher ranked 
undergraduate institutions (index VI). Finally, they are 
less involved in Teaching-ReU.ted Activities (index VII) 
than their nonwhite counterparts, and prefer to teach 
higher ability students — who, in turn, happen to be pre- 
dominantly white." 

Other meaningful correlations are between Credit Be- 
yond Highest Degree (16), Experience (index I), and 



Teaching-Related Activities (index VII). Average Class 
Size (42) is negatively related to Experience (index I), 
which indicates that the older, more experienced teachers 
tend to have both larger and smaller classes than do the 
younger teachers. The correlations of Contextual Vocabu- 
lary Score (45) with Socio-Economic Background (index 
IV), Training (index V), College Attended (index VI), 
Activities (index VII), and Preference for Student Abil- 
ity Level (index VIII) indicated that the higher scoring 
teachers tend to have a higher socioeconomic background 
and more training. They also went to a higher ranking 
college^ are less heavily involved in teaching-related activ- 
ities, and have a greater preference for high-ability stu- 
dents. 

Regression analyses using these correlations are pre- 
sented in a later chapter, together with special summary 
analyses of school personnel and personnel expenditure 
variables.^^ 

Summary 

This section presented the results of analyses concerned 
v/ith reducing the number of items from the Teacher 
Questionnaire. Factor analytic techniques (Principal 
Components analyses and Varimax rotations) were used 
to determine how to group sets of correlated variables 
into indices. The indices were found to be highly similar 
for both elementary and secondary teachers. Conse- 
quently, the weights for elementary teachers were used 
to obtain index scores. 



21 See the student index intercorrelations earlier in this chapter. 22 pp^ 81-93. 



The indices and their interpretive titles are: 

L Experience 

II. Teaching Conditions 

IIL Localism of Background 

IV, Socio-Economic Background 

V, Training 

VL College Attended 

VII. Teaching-Related Activities 

VIIL Preference for Student Ability Level 

Index scores were computed and intercorrelated for 
. Elementary and Secondary' teachers. These correlations 
were low in magnitude and could be meaningfully inter- 
preted. Correlations of other variables with the indices 
showed that Racial-Ethnic Differences, Percent of White 
Students at Teacher's Undergraduate Institution, and 
Percent White of Teacher's Students were cor:** elated with 
Teaching Conditions (index II), Socio-Eco: mic Back- 
ground (index IV), College Attended (index VI), Teach- 
ing-Related Activities (index VII), and Preference for 
High-Ability Students (index VIII). 

3.5. DEVELOPMENT OF THE PRINCIPAL AND SCHOOL 
INDICES 

Principals were grouped into Elementary, Secondary, 
and Total, and analyses were conducted for each group. 
The elementary and secondary princi'^als were selected 
on the basis of their resp ./nse to a question concerned 
with the highest grade included in their school,=^^ Thus, 
those principals who said their school included the ninth 
grade or higher are included in the group labeled Second- 
ary, while those who said their school included the eighth 
grade or less are includecl in the group labeled Elemen- 
tary, The group of school? ^pheled Total consists of all the 
principals included in the sample. Analyses of the Total 
group were conducted in order to compare their similari- 
ties and differences with the Elementary and Secondary 
groups. Since we wanted, insofar as possible, to maintain 
the same conceptual framework when working with all 
the schools, we decided to use the groupings obtained 
from the Total schools group if sufficient similarities were 
obtained between them and the other two groups. 

Two forms of the principal Questionnaire were used 
in the survey. The first contained 100 questions. The sec- 
ond was a summary questionnaire that was sent to all 
principals who failed to respond to the original question- 
naire. This latter form contained approximately 92 ques- 
tions some of which were different in fornfiat from the 
original questionnaire. In the present analysis, we used 
only those questions that were common to the two forms 
and were presented in the same format. There were ap- 
proximately 84 items from these two forms that were 
judged to be of interest to the investigators. These items 
do not always correspond to single questions; for exam- 
ple, one question might have had several items. Thus, 
question 13 had 18 subitems concerned with the different 
kinds of school facilities the school had. All of these items 



See appendix IX, 

erJc 



were used as variables in the analyses (see p. 24). Many 
of them, however, were judged to be best kept as single 
items for special studies rather than being grouped with 
other variables. Thus items concerned with integration 
and racial-ethnic group membership were left as separate 
items. 

The variables used in the analyses are listed below. 

Principal Questionnaire: Set of 22 Variables 

(1) Acreage of Plant Site 

(2) Age of Building 

(3) Pupils Per Room 

(4) Centralized Library 

(5) Auditorium 

(6) Gymnasium 

(7) Cafeteria 

(8) Athletic Fiold 

(9) Hot Meal Kitchen 

(10) Infirmary or Health Room 

(11) Years as a Principal 

(12) Years as a Principal in This School 

(13) Age 

(14) Sex 

(15) Highest Degree Held 

(16) Undergraduate Institution Attended 

(17) Highest Degree Offered by Undergraduate Insti- 

tution 

(18) Area of Undergraduate Institution 

(19) Credit Beyond Highest Degree 

(20) Principal's Estimate of School's Reputation 

(21) Percent of Time Teaching 

(22) Principal's Salary 

Principal Questionnaire: Set of 62 Variables 

(1) Free Kindergarten (Elementary) 

(1) College Representatives (Secondary) 

(2) Free Nursery (Elementary) 

(2) Principal's Salary (Secondary) 

(3) State Accreditation 

(4) Regional Accreditation 

(5) Compulsory Attendance Law 

(6) Rural-Urban Location 

(7) Principal's Estimate of Student's Socio-Economic 

Status 

(8) Public Library 

(9) PTA Attendance 

(10) Length of School Day 

(11) Courses From Different Teachers 

(12) Volumes in Library 

(13) Grouping 

( 14 ) Percent Highest Track 

(15) Percent Lowest Track 

(16) Shop Tools 

(17) Biology Lab 

(18) Chemistry Lab 

(19) Physics Lab 

(20) Language Lab 

(21) Typing Room 

23 



Percent to Higher Track 
Movie Projectors 
Percent to Lower Track 
Percent Free Lunch 
Percent Free Milk 
Texts Provided 
Age of Texts 

Biologj^Text (Secondary) 
Availability of Texts 

Percent of Students in Part-Time Attendance 

Intelligence Testing 

Achievement Testing 

Interest Testing 

Accelerated Curriculum 

Pupils Per Teacher 

Teacher Turnover 

Teacher Tenure 

Teacher Exams 

Art Teacher 

Music Teacher 

Speech Teacher 

Mental Health 

Reading Teachers 

Guidance Counselors 

Librarian 

Nurse 

Attendance Officer 

Pupil Assignment 

Enrollment 

Daily Attendance 

Percent White 

Student Transfers In 

Student Transfers Out 

Principal's Estimate of School Problems 

Nonwhites Entered 

Promotion Policy 

Extracurricular Activities 

Homework 

Remedial Math 

Remedial Reading 

Special Classes 



3.5.2. Percent of Variance Accounted for by Principal Com- 
ponents, With Interpretation of Indexes Obtained 

The set of 22 variables and the set of 62 variables were 
both subjected to Principal Components analysis and 
Varimax rotations. These analyses did not yield any 
meaningful groups or factors. Usually the factors (i.e., 
the rotated components) contained both variables that 
meaningfully belonged together and variables that did not 
lend themselves to any clear interpretation. For example, 
a school size and facilities factor emerged, but it also in- 
cluded a large number of unwanted policy variables such 
as tracking and use of teacher examinations. Although 
these analyses did not form clear factors, their results 
were useful in forming meaningful subsets of variables. 
Each subset so formed was subjected to a Principal Com- 
ponents analysis; the weights from the first Principal 
Component were used to weight the variables in order to 



form indices. The results of these analyses are given 
below. 

For each subset of variables the weights from the first 
Principal Component and the rercent of variance ac- 
counted for by that component are given for the Elemen- 
tary, Secondary, and Total groups of schools. The percent 
of variance is computed by means of the same theorem 
as before (see p. 8). A variable is allowed to belong- to 
one and only one component. This latter rule prevents 
the component scores from being unduly highly corre- 
lated. 

Table 3.5.2.1 shows the weights for an index involving 
the school's physical attributes. A school with a high score 
on this index tends to have a large plant, a central li- 
brary, an auditorium, a gymnasium, a cafeteria, an ath- 
letic field, a kitchen, and an infirmary or health room. 
Such a school, in other words, tends to have many of the 
features usually associated with large schools. The weights 
are similar for all three analyses, although the percent of 
variance accounted for by the first principal component 
for the Secondary analysis is somewhat less than for the 
Elementary and Total analyses. The name of the index is 
Plant and Facilities. 



Table 3.5.2.1. — School Index I: Plant and Facilities 

Weights 

Variable EJe- Sec- 
number' Variable title Total mentary ondary 

1 Area of Plant _ 65 64 49 

4 Central Library.-. 56 49 50 

5 Auditorium 70 75 48 

6 Gymnasium 58 51 52 

7 Cafeteria 69 73 65 

8 Athletic Field 43 40 50 

9 Kitchen 62 60 56 

10 Infirmary or Health Room... 46 52 33 

Percent of Variance Accounted for 

by First Principal Component 35.20 35.13 26.17 

" Refers to those in the 22 variable set (p. 23). 



Table 3.5.2.2 shows the weights for an index similar 
to the teacher index for Experience (see table 3.4.3.1). 
A principal with a high score on this index is older, has 
been a principal for many years, and has been at his 
present school for quite a few years. It will be noted that 
the weights are much the same for all three analyses. The 
name of the index is Principal's Experience. 

Table 3.5.2.3 shows the weights for an index that in- 
cludes two of the variables already included in the teacher 



Table 3.5,2.2. — School Index H: Principars Experience 

Weights 

Variable Ele- Sqc- 

number' Variable title Total mentary ondary 

11 Number of Years as a Principal 90 90 91 

12 Number of Years as a Principal In 

This School 84 84 83 

13 Years of Age -. 80 79 83 

Percent of Variance Accounted for 

by First Prr ncipal Component 

^ Refers to those in the 22 varii We set (p. 23). 

'These weights are taken from a Varimax rotation performed upon 3 com- 
ponents extracted from variables 11. 12. 13. 15. 16, 17, 18. and 22. 

24 For the remainder of this report the interpreted components 
will be referred to as indices, 



24 



Table 3.5,2.3,-<-School Index III: Principars Training 

Weights 

Variable ejq! SecT 

numbe r* Variab le title Total mentary ondary 

15 Highest Degree Held 87 HI 84~~ 

22 Salary 86 86 81 

Percent of Variance Accounted for 
by First Principal Component ... 

* Refers to those In the 22 variable set. 

index called Training (see table 3.4,3,5). A principal with 
a high score on this index has an advanced degree and a 
high salary. The index ma}^ be regarded as a surrogate 
for the school's total expenditures, since a school that can 
afford a highly trained, well-paid principal can also afford 
to spend large amounts on other things (see section 4.3, 
especially 4.3.4), The weights; here are very similar for 
all three analyses. The name of the index is Principal's 
Training. 

Table 3.5.2,4 shows the weights for an index that re- 
sembles the teacher index called College Attended (see 
table 3.4.3,6). A principal with a high score on this index 
attended a highly ranked undergraduate institution that 
offered an advanced degree and was located in another 
area or State. The weights tend to be similar for all three 
analyses, although the Secondary weights differ somewhat 
from .the others. The name of the index is College At- 
iended. 

Table 3.5.2,5 shows the weights for an index that covers 
a wide varfety of school facilities. A school v/ith a high 
score on this index has many volumes in its library, a 
shop, laboratories for biology, chemistry, physics, and for- 
eign languages, a typing room, and movie projectors. It 
also offers a number of extracurricular activities. Many 
of these attributes are commonly found in schools that 
are large, affluent, or both. It will be noted that the prin- 
. cipal component for Total schools accounts for a much 
higher percent of the variance than for Elementary or 
Secondary schools. Evidently the differences between Ele- 
mentary and Secondary schools make a contribution to 
the Total analysis. These differences, to the extent that 
they are reflected as differences in the principal compo- 
nent weights, appear to be in variables 12, 16, 20, 21, 23, 
and 58. And indeed we \\ ould expect to encounter differ- 
ences between Elementary and Secondary schools on many 
of these variables. It will also be noted that although the 
absolute values of weights for the three groups are differ- 
ent, their relative values tend to be similar. Thus variables 



Table 3.5.2,5.— School Index V: Instructional Facilities 



Table 3.5,2.4.— School Index IV: College Attended 



Weights 



Variable 
number " 

16 
17 



18 



Variable title 

Ranking of Undergraduate Insti- 
tution 

Highest Degree Offered by Under- 
graduate Institution 

Location of Undergraduate Institu- 
tion 

Percent of Variance Accounted for 
by First Principal Component...... 



Eie- 



Sec- 



Total mentary ondary 



80 


78 


59 


82 


81 


73 


20 


25 


54 



* These weights are Uken from a Varimax rotation performed upon 3 com- 
ponents extracted from variables 11, 12, 13, 15, 16, 17, 18, .and 22. 



ERIC 



Weights 



Ele- Sec- 
mentary ondary 



26 
44 
78 
79 
78 
39 
41 
30 
51 



55 
52 
71 
71 
73 
47 
60 
47 
75 



30.76 38,81 



Variable 

number' Variable title Total 

12 Number of volumes in the Library. 59 

16 Shop 84 

17 Biology Labs 87 

18 Chemistry Labs 87 

19 Physics Labs 86 

20 Foreign Language Labs. 64 

21 Typing Rooms 84 

23 Movie Projector 57 

58 Extracurricular Activities 86 

Percent of Variance Accounted for 

by First Principal Component 61.26 

' Refers to thoRe in the 2^ variable set. 



that have high weights for the Total group often have 
high weights for the others, too. The name of the index 
is Instructional Facilities. 

Table 3.5.2,6 shows the weights for an index involving 
a school's specialized services. A school with a high score 
on this index has many of the special services a large 
budget would support. Their nature is evident from the 
list of variable titles. Special Classes included separate 
instruction for the mentally retarded, those with speech 
impairments, etc. As one would expect, services of this 
kind are most often found in large schools. The percent 
of variance accounted for by the first principal component 
is much greater for the Total group than for either of the 
others. The di Terences between the Elementary and Sec- 
ondary groups, to the extent that they are reflecteu as 
differences in the principal component weights, appear to 
be due mainly to the Number of Guidance Counselors, 
and the availability of an Attendance Officer, As before, 
the relative weights for the three groups are more similar 
than the absolute values. Thus variables that have high 
weights for the Total group tend also to have high weights 
for the other two groups. The name of the index is Spe- 
cialized Staff and Services. 

Table 3.5,2,7 shows the weights for an index involving ^ 
the school's use of tracking, A school with a high score 
on this index practices ability grouping and tracking 
extensively. It is also a school in which there is an ac- 
celerated curriculum, and in which a large amount of 
movement occurs between tracks. The percent of variance 
accounted for by the first principal component is slightly 
greater for the Total and Elementary than for the Sec- 
Table 3.5.2,6,— School Index VI: Specialized StaCf and Services 



Weights 



Variable 

number • Variable title Total 

1 Free Kindergarten 45 

40 Art Teacher.. [' 75 

41 Music Teacher 62 

42 Speech Teacher 51 

43 Mental Health Provisions 57 

44 Remedial Reading Teacher 43 

45 Number of Guidance Counselors. . 66 

46 Librarian 65 

47 Nurse ^ 67 

48 Attendance Officer 21 

62 Special Classes 65 

Percent of Variance Accounted for 

by First Principal Component 61.26 

* Refers to those in the 62 variable set (pp. 23-24). 



Ele- Sec- 
mentary ondary 



61 
61 
55 
68 
62 
32 
32 
53 
69 
17 
63 



None 
80 
57 
60 
69 
47 
81 
65 
73 
36 
77 



36,81 30.76 
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Table 3«5«2«7. — ^School Index VII: Tracking and Ability Grouping 



Table 3.5,2.10. — School Index X: Remedial Programs 



Weights 



Variable Ele- Sec 

number* Variable tItJe Total mentary ondary 



13 Ability Grouping or Tracking 82 81 ai 

14 Proportion of Students in Highest 

Track 82 84 75 

15 Proportion of Students In Lowest 

Track 81 83 69 

22 Proportion of Students Moved to 

Higher Track 63 64 64 

24 Proportion of Students Moved to 

Lower Track 69 69 67 

35 Accelerated Curriculum 33 28 38 

Percent of Variance Accounted for 

by First Principal Component 49.52 50,45 44.88 



* Refers tx> those in the 62 variable set. 

ondary groups. However, the weights for all three groups 
are highly similar. The name of the index is Tracking and 
Ability Grouping, 

Table 3.5,2,8 shows the weights for an index involving 
the school's use rf testing, A school with a high score on 
this index administers intelligence, achievement and in- 
terest tests quite frequently. The percent of variance ac- 
counted for by the first principal component is somewhat 
greater for the Secondary than for the other two groups. 
This indicates that a Secondary school that practices one 
kind of testing is more likely to practice other kinds as 
well. As before, the relative order of the weights is much 
the same for all three groups. 



Table 3,5,2,8, — School Index VIII: Frequency of Testing 









Weights 




Variable 






Ele- 


Sec- 


number * 


V&rlable title 


Total 


mentary 


ondary 


32 


Frequency o! Intelligence Testing. , . 


78 


70 


84 


33 


Frequency of Achievement Testing-. 


76 


68 


83 


34 


Frequency of Interest Testing 


47 


58 


57 




Percent of Variance Accounted for 










by First Principal Component 


46.83 


43.04 


57. U 



* Refers to those in the 62 variable set. 



Table 3,5,2,9 shows the weights for an index involving 
the ai:?ount of Turnover among a sichool's studer oody. 
A school with a high score on this index experiences much 
student turnover, both influx and outflow. The slightly 
lower weights and lower percent of variance accounted 
for by the first principal component indicate that the 
trend is slightly less pronoun'^.ed for the Secondary group. 
The name of the index is Pup;i Transfers, 

Table 3,5,2,10 shows the weight*^ for an index involving 
the extent of a school's remedial programs, A school with 
a high score on this index has a large proportion of its 
students in such programs. The weights and percent of 
variance accounted for by the first principal component 

Table 3,5,2,9.^School Index IX: Pupil Transfers 

Weights 



Variable Ele- Sec- 

number > Variable title Total mentary ondary 



53 Percent of Pupil Transfers In 90 SO 87 

54 Percent of Pupil Transfers Out 90 90 87 

Percent ot Variance Accounted for 

by First Principal Component 81.32 81.97 76.41 



Weights 



Variable Ele- Sec- 

number* Variable title Total mentary ondary 



60 Percent of Students in Remedial 

Math 91 92 90 

61 Percent of Students in Renr^edial 
Reading- _ 91 92 90 



Percent of Variance Accounted for 
by First Principal Component 83.43 83.70 81.83 

* Refers to those in the 62 variable set. 

are very similar for each group. The name of the variable 
is Remedial Programs, 

Table 3,5,2.11 shows the weights for an index involving 
the school's free milk and lunch programs, A school vrith 
a high score on this index has a large proportion of its 
students enrolled in such programs. The weights and per- 
centages of variance accounted for by the first principal 
component are similar for the different groups. The name 
of the index is Free Milk and Lunch Programs, 

Table 3.5.2.11. — School Index XI: Free Milk and Lunch Procframs 

Weights 



Variable Ele- Sec- 

number^ Variable title Total mentary ondary 



25 Percent of Students Who Get Free 

Lunch_- - 87 86 89 

26 Percent of Students Who Get Free 

Milk.... 87 86 89 

Percent of Variance Accounted for 



by First Principal Connponent 75.75 74.59 79.94 

* Refers to those in the 62 variable set. 

Table 3,5,2,12 shows the weights for an index involving 
a school's educational standing. A school with a high score 
on this index had both regional and State accreditation. 
The differences in the weights and the percent of vari- 
ance accounted for by the first principal component indi- 
cate that Elementary schools are more likely to have 
either both or neither kinds of accreditation. This is only 
one iSlustration of the fact that the magnitude of the per- 
cent of variance accounted for by the first principal com- 
ponent is directly related to the degree of intercorrelation 
that exists among a set of variables. When this percent- 
age is high, the variables tend to be highly intercorre- 
lated; when it is low, the degree of correlation also tends 
to be low, A high correlation would exist between the two 
types of accreditation when a school that has one type of 
accreditation tends also to have the other kir.d, and vice- 
versa. The name of the index is Accreditation. 

Table 3.5.2,13 shows the weights for an index involving 
a school's textbooks, A school with a high score on this 
index tended to have older textbooks. All sets of weights 

Tabte 3,5.2,12. — School Index XII: Accreditation 

Weights 



Variable Ele< Sec- 

number* Variable title Total mentary ondary 



3 State Accreditation 86 88 79 

4 Regional Accreditation.- 86 88 79 

Percent of Variance Accounted for 

by First Principal Component 73.15 77.76 62.09 



^ ' Refers to those In the 62 variable set. 



^ Refers to thoee In the 62 variable aet. 



Table S.5.2.13.— School Index XIII: Age of T^xts 

Weights 



Variable Elo- Sec- 

number' Variable tItJe Toia« mentary ondary 



28 Age of Texts 77 77 77 

29 Date of Reading Books (Elementary) 

or Date of Biology Text (Sec- 
ondary) 77 77 77 

Percent of Variance Accounted for 
by First .'^'rincipal Component, ... 58.77 58.77 58.77 



* HeferB to those in the 62 varinble set. 

are the same, as are the sets of variance percentages. 
The name of the index is Age of Texts. 

Table 3.5.2.14 shows the weights for an index involving 
the distribution of texts. A school with a high score on 
this index has each student buy his own texts and suffers 
from no shortage of them. A school with a low^ score is 
more likely to provide texts free, and to have a shortage 
of them. The weights and percent of variance accounted 
for are highly similar for each g*roup. The name of the 
index is Availability of Texts. 



Table 3.5.2.14.— School Index XIV: Availability of Texts 







Weights 




Variable 




Ela- 


Sec- 


number' Variable title 


Total 


mentary 


ondary 


27 Texts Provided.. 


74 


73 


73 


30 Sufficient Texts Available. 


74 


73 


73 


Percent of Variance Accounted for 








by First Principal Component, 


54.76 


52.81 


52.81 


* Refers to those In the 62 variable Bet. 



SUMMARY 

This chapter presented the results of analyses con- 
cerned with reducing the more than 400 questionnaire 
variables into indices. The purpose of this was to avoid 
making later analysis too complex. Factor analytic tech- 
niques (Principal Components analyses and Varimax ro- 
tations) were used to group sets of correlated variables 
into indices. Items from the student, teacher, and prin- 
cipal questionnaires were each subjected to these analy- 
ses. The indices were found to be highly similar for the 
Elemenlfary, Secondarj^ and Total school groups, and con- 



sequently the weights for Total schooJs were used to ob- 
tain index scores. 
The following meaningful indices were obtained : 

Students : 

Expectations for Excellence " 
Socio-Economic Status 
Social Confidence " 
Attitude Tow^ard Life 
Family Structure and Stability ^ 
Educational Desires and Plans ^° 
Study Habits " 
Classroom Behavior " 

Teachers : 

Experience 
Teaching Conditions 
Training 
College Attended 
Localism of Background 
Socio-Economic Background 
Teaching-Related Activities 
Preference for Student-Ability Level 

Principals and Schools: 

Physical Plant and Facilities 

Principal's Experience 

Principal's Training 

Principal's College Attended 

Instructional Facilities 

Specialized Staff and Services 

Tracking and Ability Grouping 

Frequency of Testing 

Pupil Transfers 

Remedial Programs 

Free Milk and Lunch Programs 

Accreditation 

Age of Texts 

Availability of Texts 

25 Grades 3, 6, 9, and 12 only. 
2« All grade levels. 

Grades 9 and 12 only, 
2» Grades 1 only. 



4. Zero-Order Correiat 

Zero-order correlations are correlations that are not 
equated for associations with other variables. This chap- 
ter presents and discusses zero-order correlations of vari- 
ables that are deemed to be of special interest either 
because they are used extensively in later analyses or be- 
cause they are of general interest. Our discussion here is 
intended as reference source, that is, we attempt to sum- 
marize the relationships but not to make causal inferences 
about what school variables influence different outcomes, 
However, we also attempt to show what emphasis should 
be given to the magnitude of each set of correlations. 
For causal inferences the reader is directed to the chap- 
ters that follow. 
^ Section 4.1 contains an enumeration of all the indi^-es 
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IS of Selected Variables 

and variables used in this report.^ For all of these vari- 
ables the unit of analysis is the school. Variables that 
involve information from the Principal questionnaires are 
presented first in the list and tables. Next come the vari- 
ables that involve information from the Teacher question- 
naires, followed by those that involve information from 
the Student questionnaires. Since, as we have said, the 
school is the unit of analysis in this chaptar and those 
that follow, the Teacher variables are represented by the 
mean or average of the teachers* responses for each 
school. Similarly, each Student variable is the mean or 

1 Many of the variables that did not enter into any index were 
retained for further use, and are included in the analyses given in 
this chapter as well as in some of the following chapters. 
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average of the students' responses for the appropriate 
grade level in each school. For example, Student Body's 
Soeio-Economic Status (SES) may be the average SES 
score for the students in, say, the sixth grade of a par- 
ticular school. 

The students were surveyed about 3 weeks after the 
beginning of the fall semester. This meant that if they 
•.appened to be in a new school the staff and resources of 
that school could not have had much of an opportunity to 
influence their p .hievement and attitudes. Similarly, if 
they were in t'le same school the teachers in their new 
grade level could not yet have had much of an opportunity 
to influence them. In order to aggregate or average for 
each grade level those teachers who might have had an 
influence on the student , the following steps were taken. 
For grades one, three, and six only, teachers who taught 
grades of kindergarten through sixth grade were aggre- 
gated ; 2 for grade nine, kindergarten through eighth- 
grade teachers were aggregated; for grade 12, only 
teachers who taught grades nine through 12 were aggre- 
gated. In the case of the principals, schools with grades 
nine through 12 were included in the 12th grade analyses, 
while schools with grades one through eight were included 
in the ninth-grade analyses. For grades one, three, and six, 
if the school had student information for that particular 
grade level, then the principal (and school) information 
was also brought into the analysis. 

4.1. LIST OF INDICES AND VARIABLES 

The following is a list of the indices and variables used 
in the analyses that follow. Detailed information can be. 
found in chapter 3 and in the appropriate appendices: 

Plant and Physical Facilities 

Age of Building 

Pupils Per Room 

Instructional Facilities 

Specialized Staff and Services 

Tracking 

Testing 

Pupil Transfers 

Remedial Programs 

Free Milk and Lunch Programs 

Accreditation 

Age of Texts 

Availability of Texts 

Compulsory Attendance Law 

Rural-Urban Location 

Principars Estimate of Students' Socio-Economic 

Status 
PTA Attendance 
Pupil-Teacher Ratio 
Teacher Turnover 
Teacher Tenure 
Teacher Exams 
Pupil Assignment 
Enrollment (Size) 

2 On the assumption that specialized teachers — i.e., those in such 
subjects as music, art, and remedial reading—teach at several grade 
levels within this ranf,'e. 



Daily Attendance 

Principal's Estimate of the Percent of 

White Students in the School 
Principal's Estimate of School Problems 
Nonwhites Entered 

Principal's Estimate of the Schoors Reputation 

Promotion Policy 

Hon^iework 

Freo Nursery 

Length of School Day 

Coursv-^s From Different Teachers 

Percent of Students in Part-Time Attendance 

Percent of Graduates Going on to College 

(12th-.grade schools only) 
Percent of Nonwhite Graduates Going on to College 

(12th-grade schools only) 
Percent of Graduates Going on to Vocational 

Training (12th-grade schools only) 
Percent of Nonwhite Graduates Going on to 

Vocational training (12th-grade schools only) 
Percent of Boy Dropouts (12th-grade schools only) 
Principal's Experience 
Principal's Training 
Principal's College Attended 
Principal's Sex 

Principal's Credits Beyond Highest Degree 
Teacher's Experience 
Teacher's Training 

Teacher's Socio-Economic Background 
Teacher's Localism 
Teacher's College Attended 
Teaching Conditions 
Teaching-Related Activities 
Preference for Student-Ability Level 
Teacher's Sex 

Teacher's Racial-Ethnic Group Membership 
Percent of White Students at Teacher's 

Undergraduate Institution 
Teacher's Credits Beyond Highest Degree 
Teacher's Assignment to Present School District 
Attendance at Summer Institutes 
Annual Teaching Salary 
National Honorary Society 
Percent White of Teacher's Students 
Number of Hours/Day Spent in Classroom Teaching 
Contextual Vocabulary Score 
Expectations for Excellence ^ 
Socio-Economic Status 
Attitude Toward Life ^ 
Family Structure and StaMity 
Educational Plans and Desires^ 
Study Habits ' \ y 

Achievement 
Sex 

Racial-Ethnic Group Membership 

Parents Speak a Foreign Language in the Home 

Student Speaks a Foreign Language Outside of school 

3 Grades 3,2, 9, 6, and 3 only. 
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Frequency of Parents' PTA Attendance ^ 
Kindergarten Attendance 
Nursery School Attendance * 

4.2. PERCENT OF TOTAL VARIANCE ASSOCIATED 
WITH SCHOOLS STUDENTS ATTEND 

For the purposes of this survey, differences among 
students are of two kinds: differences between schools 
and differences within schools. For example, some schools 
have more students who come from higher socioeconomic 
strata. However, within any one of these schools students 
may differ in socioeconomic background. These two kinds 
of differences add or sum to the total differences that 
exist amon^ students in, say, socioeconomic background 
or achievement level, as the following equation ^ illus- 
trates: 



Table 4.2.--Percent of Total Variance for DiflFerent Student Varia- 
bles That Is Associated M^ith the Schools Students Attend 

Grade level 



Total 

Differences 
Among Students 
Within Schools in 
Attribute X 



Total Total 

Differences = Differences + 

Among Among 

Students in Schools in 

Attribute X Attribute X 
If this equation is divided by the Total Differences Among 
Students it expresses the Total Differences Among Schools 
and the Total Differences Among Students Within Schools 
as percentages 

Table 4.2 gives the percent of +h3 total varian i of 
selected variables of interest that is associated with the 
schools students attend, or, in other words, the ratio of 
the among school variance to the total variance, corrected 
for the appropriate degrees of freedom.' The percentage 
figures in table 4.2 represent upper limits for the percent 
of vanance that can be explained by studying the corre- 
lates of school differences. Thus, no more than 37 percent 
of the total achievement variance at the ninth grade can 
be explained by correlating school variables (i.e., student 
and teacher averages, as well as principal items) with the 
average achievement levels of the schools (for a pre- 
liminary report on this, see Beaton, 1968). It is difficult to 
infer that differences in these percentages at the differ- 
ent grade levels reflect the influence or lack of influence of 
the schools. The reason, as we shall see in chapter 5, is 
that the correlations of school variables with tjchievement 



* Grades 12 and 9 only. 
5 Grades 6, 3, and 1 only. 

c For the sake of simplicity, considerations of statistical error, 
though relevant here, have been postponed. 

^ The correction for the appropriate degrees of freedom is a modi- 
fication of the shrinkage formula for a multiple correlation (for 
which see Thomdike, 1949, p. 204). To use this formula e^ich school 
is regarded as a dummy variable where a student is assigned a 1 
if he attends that school and 0 otherwise. This results in one dummy 
variable for each school, and th^. dependent varitible is regressed 
against the dummy variables. The formula used is: 

N-p 

where 

P2«=the corrected squared multiple correlation 
N'^the number of students 

n*=the number of schools 

p»n-l 

R2«the ratio of the among school variance (S^^) 
to the total variance (S^T) 



Variable title 12 9 

Socfo-Economic Status 27.67 33.09 

Family Structure and 

Stability 12.20 18.06 

Racial-Ethnic Group 

Membership _ . . . 68. 97 68. 58 

Achievement 34.04 36.68 

Attitude Toward Life 15.89 21.77 

Expectations for Excellence, 6.10 11.00 
Educational Plans and 

Desires 10.12 11.26 

Study Habits. 11.31 18.40 

Number of Schools 780 923 

Number of Students 96,409 133,136 



28.05 

18.05 

55.54 
35.48 
13.26 
9.90 

12.38 
15.04 
2,372 
123,386 



3 1. 

39.98 39.34 

24.10 16.44 

59.62 68.71 

35.63 34.55 
9.10 

15.13 - 

9.92 

19.41 

2,453 1,302 

129,774 71,460 



and other outcome measures change in systematic ways 
at the different grade levels. This is true even though 
the percent of total variance associated wath the schools 
remains the same from one grade level to the next. 

The percentages in table 4.2 may a'^o be regarded as 
indications of the extent to which students who are simi- 
lar with respect to the variable or attribute under con- 
sideration tend to go to school with one another. Thus 
if there were no association nf the attributes of the stu- 
dents with the kinds of sch ;ols they attend, then the per- 
centage of total variance associated with the s^ihools 
would be near zero for that attribute. It wil) be noted 
that, as one progresses from the lower to the higher 
grade levels, there is a slight decrease in the perc.mt of 
total Sv-.cio-Economic Status (SES) varir.nce associated 
with the schools students attend. This decrease may re« 
fleet, in part, the aggregation of students with more 
heterogeneous backgrounds into larger schools at the 
12th-grade level, as well as the loss of the lov/er SES 
students as dropouts. A similar trend is observed for 
Family Structure and Stability, although the percentages 
here are much lower than for SES. 

The percent of total variance in Racial-Ethnic differ- 
ence's that is associated with the schools is very large — 
almost 69 percent for grades one, nine, and 12; 60 and 56 
percent, respectively, for grades three and six. These large 
percentages indicate that white students tend to go to 
school with white students and nonwhites to go to school 
with nonwhite students. The extent of segregation in the 
public schools in the fall of 1965, as reflected by these 
percentages, was large both in an absolute and a rela- 
tive ^ sense. Perhaps the lower percentages at grades 
three and six represent some attempts at integration. 

Another variable or major interest is Achievement. 
Inspection of the row containing the Achievement values ^ 
in table 4.2 shows that the percent of total Achievement 
variance that is associated with differences among the 
schools remains almost constant over the different grade 
levels. The slight drop at grade 12 may reflect the loss 
of the lower achieving dropouts. The other variables (or 
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8 I.e., relative to the other variables under consideration. 

^ The Equality of Educational Opportunity report (Coleman et 
al., 1966) found that when the racial and ethnic groups were strati- 
fied (or kept separate) these values rang-ed from 5.07 for Oriental- 
Americans at the 12th jyrade to 37.92 for Indian-Americans at the 
3d g^rade. 
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indices) are not represented at the first grade. They tend 
to show considerable fluctuation in moving from th *hird 
to the sixth grades, and higher grade levels. These fluctua- 
tions represent in part the smaller number and sometimes 
different nature of the variables used to represent the 
indices at the lower grade levels. 

43. SUMMARY OF CORRELATIONS 

Tables 4.3.1-4.3.13 prccent correlations between a num- 
ber of variables, some of which are aggregates. As Robin- 
son (1950) has noted, correlations between aggregate 
measures may often be larger than correlations between 
observations based upon individuals. Also, the criterion- 
scaling technique employed here tended to increase the 
degree of correlation among student body questionnaire 
items (see appendix XII). 

The correlates in question are of: 
Rural-Urban Location of School 
Size of School 
Principal's Training 
Pupil-Teacher Ratio 
Student Body's Socio-Economic Status 
Student Body's Family Structure and Stability 
Student Body's Racial-Ethnic Composition 
Student Body's Expectations for Excellence 
Student Body's Attitude Toward Life 
Student Body's Educational Plans and Desires 
Student Body's Study Habits 
School Achievement Levels 
Special 12th-Grade Outcome Measures 

In order to keep dovm the sheer volume of correlations, 
only those variables that have a correlation of 0.20 or 
greater for two or more grade levels are presented and 
discussed. By and large there are few if any surprises 
among these correlations; they are consistent with cur- 
rent social scientific opinion on the relation between edu- 
cational factoriJc 

4.3.1. Correlates of Ruraf-Urban Location 

One of the items from the principal questionnaire dealt 
with whether the school had a rural or an urban location, 
and of what kind. The variable was coded so that inner- 
city and suburban schools received a hij/h value and small- 
town and rural schools received a low value. The selected 
correlations are given in table 4.3.1. 

Inspection of table 4.3.1 shows that the urban schools, 
when contrasted with the rural schools, have : 

Better trained and higher paid principals ; 

More specialized staff and services, particularly at 

the higher grade levels ; 
More frequent use of tracking and ability grouping 
' at the higher grade levels ; 

Less frequent use of testing ai the higher grade 
levels ; 

Percent of Graduates G.ang on to College (both total percent 
and percent nonwhite). Percent of Graduates Going on to Post- 
secondary Vo !ational Training (both total percent and percent non- 
white), and Percent of lOth-Grade Boys Who Drop Out Before 
(npletion of 12th Grade. 
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Table 4.3.1. — Correlates of Rural-Urban Location 



Grade tevel 




1 


3 


6 


9 


12 


Principaf's Training 


.47 


.47 


.46 


.44 


.43 


Specialized Staff and Services 


.38 


.37 


.37 


.62 


64 


Tracking and Ability Grouping 


.07 


.06 


.06 


.21 


.27 


Student-Testing Program 


— .07 


— ,05 


—.07 


—.32 


—.28 


Percent of Students Transferring 










In and Out 


.32 


.29 


.31 


.20 


.20 


Free Milk and Lunch Programs 


— .20 


—,21 


— .23 


—,16 


— 16 


Pupil/Ttsacher Ratio 


.23 


.24 


.25 


—.01 


.*12 


Number of Hours Homework Expected 












Per Diy 


— .34 


— .30 


—.31 


.02 


.18 


Teacher Tenure. 


.20 


.19 


.19 


.27 


.25 


Teacher Examinations 


.18 


.21 


.20 


.19 


.24 


Numbe; of Students Enrolled in 












School 


.37 


.39 


.40 


.55 


.68 


Scope and Severity of School Prob- 










lems 


.15 


.15 


.19 


.23 


.37 


Number of Years Since Nonwhltes 












Er^tered School _ 


,17 


.20 


.21 


.30 


.32 


Puplls/Roum Ratio _ 


.13 


.22 


.14 


.12 


.25 


Teacher's Experience _.. . 


-.24 


— .19 


—.19 


— .31 


.18 


Teacher's Socio-Economic Back- 










ground 


.39 


.37 


.36 


.28 


.10 


Teacher's Training 


.40 


.43 


.44 


.26 


.41 


Hours Per Day Spent in Teaching 


.27 


.24 


.26 


.20 


.17 


Teacher's Assignment to Present 












School 


-.43 


-.34 


-.35 


-.26 


-.36 


Teacher's Salary 


.4'' 


.43 


.44 


.35 


.39 


Student Body's Socio- Economic 












Status 


.10 


.15 


.24 


.35 


.27 


Student Body's Educational Plans 












snd Desires 




.01 


.17 


.26 


.21 


Student Body's Kindergarten At- 




tendance. 


.41 


.43 


.35 


.33 


.32 



Greater student turnover, both influx and outflow; 
A slightly smaller percentage of their students in 
free milk and lunch programs ; 
* More pupils per teacher at the lowsr grade levels ; 
A greater number of students and moie pupils per 
room ; 

A tenure system, with use of teacher examinations 

in the placement process ; 
More problems (destruction of property stealing, 

etc.) ; 

Longer experience of nonwhites' presenco in the 
school ; 

Lower expectations of homework at the lower grade 

levels (one through six) ; 
Slightly higher expectations of homework at the 12 th 

grade. 

Teachers in urban schools, compared with teachers in 
rural schools tend to: 

Be younger and have slightly less teaching experience 

at grades one through nine ; 
Have slightly more teaching experience at grade 12 ; 
Ha^;e origins in the higher socioeconomic strata, 

especially at the lower grade levels ; 
Be more highly trained and have higher salary levels ; 
Spend more hours in teaching; 

Bs more likely to have been placed in the school they 
are now teai^hing in than to have chosen it. 

Students in urban and suburban schools, when compared 
with students in small-town and rural schools, tend to 
come from the higher socioeconomic strata and to have a 
greater desire for more schooling. 



4.3.2. Correlates of School Size 

Table 4.3.2 gives the correlations with school size (i.e., 
v/ith the number of students enrolled in the school) . 

Schools with large numbers of students, when compared 
with schools with fewer numbers of students, tend to 
have: 

A larger physical plant; 

A more highly trained and better paid principal; 

More instructional facilities, including more special- 
ized staff and services ; 

More tracking and ability grouping, but less testing 
at the higher grade levels ; 

More student turnover, both influx and outflow; 

A higher percentage of their students in remedial 
reading and math programs at the higher grade 
levels ; 

Predominantly suburban and urbar? locations; 

More pupils per teacher and more pupils per room; 

A tenure system, wiih use of teacher examinations in 
the appcirxtme-iit process : 

More school problensi (destruction of property, steal- 
ing, etc.) , as estimatiid by the principal ; 

Longer experience of nonwhites' presence in the 
school. 

Teacliers in large schools, when compared with teachers 
in smaller schools, tend to be: 

Slightly younger and less experienced at grades one 

through nine ; 
Slightly older and more experienced at grade 12 ; 
Have origins in the higher socioeconomic strata; 
Have more training rnd higher salary levels. 

Students in large schools, when compared with studeiits 
in smaller schools, are rathor m'^re likely to have parents 

Table 4.3.2.^orrelates of School Size 

Grade (evel 

1 3 6 9 12~ 

Plant and Physical Facilities 31 .33 .30 .22 7\5 

Principal's Training 43 .48 .48 .49 .51 

Instructional Facilities 27 .28 .27 .32 .55 

Specialized Staff and Services - .50 .50 .51 .69 .75 

Tracking and Ability Grouping 08 .13 .14 .28 .39 

Student Testing rrogram 07 .07 .05 -.21 -.21 

Percent of Students Transferring 

In and Out 24 .27 .26 .16 .21 

Remedial . 'Mathematics and Reading 

aasses 05 .09 .09 .22 .23 

Rural-Urb:jn location of School 37 .39 .40 .55 .68 

Pupll/Ttjacher Ratio 28 .30 .32 .l^ .34 

Teacher Tenure-.- _ 08 ,10 .11 .21 .23 

Teacher Examinations .14 .16 .15 .25 .20 

Scope and Severity of School Prob- 
lems 23 .21 ,22 .22 .32 

Number of Years Since Nonwhites 

Entered Schoo! 13 .15 .16 .28 .3:^ 

Pupils/Room Ratio 20 .39 .22 .40 .50 

Teacher's Experience —.16 —.17 —.17 —.25 .22 

Teacher's Socio- Economic Back- 
ground 20 .23 .22 .16 .23 

Teacher's Training 26 .27 .29 .18 .49 

Teacher's £jlary 24 .26 .29 .31 .43 

Student Body's KInderga-ten At- 
tendance 19 .23 .14 .23 .30 

Parent Speaks a Foreign Langxii re 

atHome .-.02 -.10 -.14 -.20 -.20 

o 
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who speak a foreign language. They are also more likely 
to have attended kindergarten. 

Although the correlations of School Size tend to re- 
semble those of rural-urban location, its moderately high 
correlations with such expenditure variables as principal's 
training, teacher's salary, specialized staff and services, 
and instructional facilities suggest that it may be an 
important variable for future analyses. 

4.3.3. Correlates of Pupil-Teacher Ratio 

In almost any discussion of scliool effectiveness the 
question of an appropriate pupil-teach(^r ratio arises 
sooner or later. It is of interest, therefore, to see what 
other variables are correlated with this ratio. Table 4.3.3 
gives such correlations. A high value of the ratio indi- 
cates that there are many pupils, a low value that there 
are fewer pupils per teacher. 

Table 4.3.3.— Correlates of Pupil-Teacher Ratio 



Grade tev«1 





i 


3 


6 


9 


12 


Instructional Facilities 


-0.24 


-0.17 


-0.17 


-0.20 


0.01 


Rural-Urban Location of School 


.23 


.24 


.26 


-.01 


.12 


Number of Students Enrolled in 












School 


.28 


.30 


.32 


.18 


.34 


Pupils/Room Ratio 


.24 


.65 


.29 


.59 


.73 


Teacher's Assign, to Present School- 


-.32 


-.25 


-.25 


-.IS 


-.22 


Student Body's Attitude Toward Life 




-.07 


-.09 


-.26 


-.24 


Student Body's Achievement Level . 


-.14 


-.11 


-..12 


-.34 


-.21 



Schools with a high ratio, when compared with schools 
that havo a low ratio, tend to have: 

Fewer instructional facilities ; 

A more urban or suburban location at the lower 

grade levels (but less so at grades nine and 12) ; 
More students enrolled and more pupils per room ; 
Teachers who are less likely to have chosen the school 

they areJ^^ow in than to have- been assigned to it; 
Students who have a less favorable attitude toward 

life at the higher grades; 
Students who have lower achievement levels at all 

grades. 

4.3.4. Correlates of Principal's TraSning 

The index called Principal's Training is a combination 
of the principal's training and his highest degree held. 
This index is one measure of the magnitude of a school's 
budget, since the more affluent schools tend to have higher 
paid and better trained principals. Table 4.3.4. gives the 
correlates of Principal's Training. 

Inspection of table 4.3.4 shows that the schools with 
principals who have better pay and higher degrees are 
the same schools that tend to have: 

A larger physical plant ; 

More instructional facilities, including more special- 
ized staff and services ; 

More tracking, but less testing (at grades nine and 
12); 

More student transfers ; 

31 



Plant and Physical Facilities 


.31 


.33 


.30 


.22 


Principal's Training 


.43 


.48 


.48 


.49 


Instructional Facilities 


.27 


.28 


.27 


.32 


Specialized Staff and Services - 


.50 


.50 


.51 


.69 


Tracking and Ability Grouping 

Student Testing rrogram 


.08 


.13 


.14 


.28 


.07 


.07 


.05 


-.21 


Percent of Students Transferring 










In and Out 


.24 


.27 


.26 


.16 


Remedial . 'Mathematics and Reading 










Classes 


.05 


.09 


.09 


.22 


Rural-Urb:jn location of School 


.37 


.39 


.40 


.55 


Pupll/Ttjacher Ratio 


.28 


.30 


.32 


.l^ 


Teacher Tenure _ 


.08 


.10 


.11 


.21 


Teacher Examinations 


.14 


.16 


.15 


.25 


Scope and Severity of School Prob- 










lems 


.23 


.21 


.22 


.22 


Number of Years Since Nonwhites 










Entered Schoo! _ 


.13 


.15 


.16 


.28 


Pupils/Room Ratio 


.20 


.39 


.22 


.40 


Teacher's Experience,-- _ 


-.16 


-.17 


-.17 


-.25 


Teacher's Socio- Economic Back- 










ground 


.20 


.23 


.22 


.16 


Teacher's Training 


.26 


.27 


.29 


.18 


Teacher's £jlary _ 


.24 


.26 


.29 


.31 


Student Body's KInderga-ten At- 










tendance 


.19 


.23 


.14 


.23 


Parent Speaks a Foreign Langxii re 


at Home _ 


-.02 


-.10 


-.14 


-.20 



Table 4.3.4. — Correlates of Principars Trairing 



Grade level 





1 


3 


6 


9 


12 


Plant and Physical FacHities 


0.25 


n 9K 
U. 20 


0. 2'! 


0. lo 


n 1 n 
0. 10 


Instructional Facilities. 


. lb 


. 1 / 


1Q 

. lo 


9Q 
20 


Rn 
. 00 


Specialized Staff and Services 


. 9u 


. Oa 


. Oh 


. 00 


fi9 
. Oc 


Tracking and Ability Grouping 


nc 

.Oo 


. oy 


1 n 
. 10 


9A 
. CH 


9R 
. CD 




on 




9n 


9d 


1 A 

— . 14 


Percent of fitudents Transferring 


rtn 
. UU 


. Ul 


n9 

. 02 ' 


— 97' 
— . 


— . OC 










19 
. iC 


In and Out 




. 2y 


97 


90 

. 2o 


Remedial Mcithematics and Reading 














.12 


. 18 


. 18 


9A 


99 
. CC 


Rural-Urban Location of School. _ 






nc 
. TO 




A*? 
. 40 


Compulsory Attendance Law. - 


. CC 


1 Q 


9n 


91 
. 21 


.08 




9Q 
. cM 


. ^1 


. 01 


. 00 


27 


Number of Students Enrolled in 




















AQ 


R1 


Number of Years Since Nonwhites 












Entered School- - - 


. CO 


. 2/ 


' 90 


QA 
. OH 


. 33 




OK 

— . 20 


— .23 


on 


— in 

~. lU 


99 

— . CC 


Principal's Credits Beyond Highest 










9fi 

. CD 


Degree 


.09 


1 9 

. 12 


19 
. Ic 


9n 
. 20 


Teacher's Experience . — — 


— .21 


99 


99 . 


— 9n 

. c\J 


9n 

. C\J 


Teacher's Socio-Exonomic Back- 














. ol 




. OO 


^l 
. 01 


.31 


Teacher's Training 


. 0^ 


. OO 


. Oo 


A9 


55 


Teacher's College Attended — _ _ 


. 26 


. oU 


9Q 


99 

. CC 


. uo 


Preference for High-Ability Students. - 


1 0 
. 13 


91 


9n 


21 


. 13 




— . 2H 


9n 
— .20 


— . 1/ 


— 9R 

. CO 


!oi 


Hours Per Day Spent in Teaching 


. 2o 


97 


9Q 


9n 

. C\J 


1 A 
. 14 


leacners ureaiis Deyona nignesi 














1 R 
. 13 




1Q 


40 


30 


Teacher's Assign, to Present School. 


-.26 


-.19 


-.19 - 


-.*26 


-.'26 


Teacher's Salary 


.60 


.63 


.62 


.58 


.58 


Teacher's Vocabulary Score 


.21 


.23 


.23 


.19 


.17 


Student Body's Socio-Economic 










.21 


Status... -- 


.17 


.19 


.26 


.31 


Student Body's Kindergarten At- 










.24 


tendance -- 


.39 


.46 


.37 


.35 



A greater percentage of students in remedial reading 

and math courses ; 
A more urban location ; 
More students ; 
A male principal; 

Longer experience of nonwhites' presence in the 
school ; A teacher tenure system; 

A compulsory school law that is enforced; 

Enrollment restricted to students from their particu- 
lar geographic attendance area, except at grade 12 ; 

Principals who haw taken course work beyond their 
highest degree. 

Teachers in schools that rank high on Principal's Train- 
ing tend to be : 

Younger and less experienced, except for j>:rade 12 ; 
Of higher socioeconomic origins; 
Better trained and better paid; 

Graduates of a college that offered an advanced de- 
gree and that, in their opinion, had a high aca- 
demic standing; 

Male ; 

High scorers on the vocabulary test ; 
Engaged in teaching for more hours per day ; 
Holders of credits beyond their highest degree ; 
Less likely to have chosen the school they are now in 
as a place to work. 

Students in schools that rank high on Principal's Train- 
ing tend to come fronc the higher socioeconomic strata 
are more likely to have attended kindergarten. 

ERIC 



4.3.5. Correlates of the Student Body's Socio-Economic 
Status 

The extent to which school attributes are related to 
students' Socio-Economic Status may indicate the way 
in which school resource^ are allocated, both purposely 
and unintentionally, along socioeconomic lines. Table 4.3.5 
presents these correlations. A high scorinrr school has a 
high proportion of students whose parents come from the 
higher educational and occupational strata, who live in a 
six- to 10-room house that contains a large number of 
appliances and reading materials, and who have one or 
two siblings. A low-scoring school has many students 
whose parents coma from the lower educational and occu- 
pational strata, and who have many siblings. 

Comparison of schools that have students of predomi- 
nantly high socioeconomic status with those that have 
students of predominantly low socioeconomic status shows 
that they tend to have: 

Principals who are better trained and better paid; 

More specialized staff and services; 

A smaller percentage of students in free milk and 

lunch programs; 
State and regional accreditation ; 

Table 4.3.5. — Correlates of the Student Body's Soclo-EconGmlc Status 



Grade \e\jei 





1 


3 


6 


9 


12 


Principal's Training 


0.17 


0.19 


o.2e 


0.31 


0.21 


Specialized Staff and Services 


.25 


.29 


.30 


.45 


.42 


Pupil Assignment... 


.18 


.19 


.22 


.28 


.15 


Free Milk and Lunch Programs 


-.22 


-.22 


-.28 - 


-.31 


-.14 


Accreditation of School 


.14 


.21 


.22 


.13 


.27 


Rural-Urban Location of School 


.10 


.15 


.24 


.35 


.27 


Parent-Teacher Association 


.18 


.21 


.2n 


.07 


-.03 


Compulsory Attendance Law. 


.29 


.30 


.32 


.34 


.21 


Daily Attendance 


.30 


.30 


.32 


.38 


.17 


SociorEconomic Status 


.40 


.47 


.53 


. .5 


.45 


Principal's Estimate of School Repu- 












tation _. 


.23 


.30 


.34 


.i4 


.32 


Teaching Conditions 


.58 


.64 


M 


.48 


.49 


Teacher's Socio-Economic Back- 












ground 


.30 


.35 


.41 


.40 


.32 


Teacher's Training 


.16 


.20 


.26 


.22 


.21 


Teacher's College Attended 


.27 


.25 


.28 


.32 


.28 


Preference for High-Abilitv Students.. 


".35 


.37 


.42 


.35 


.38 


Hours Per Day Spent in Teaching 


.13 


.15 


.21 


.20 


-.12 


Teacher's Racial-Ethnic Group Mem- 












bership... 


.54 


.55 


.57 


.57 


.57 


Percent White Students at Teacher's 












Undergraduate Institution 


.51 


.52 


.54 


.47 


.56 


Teache«''s Salary 


.23 


.27 


.33 


.31 


.41 


Percerit White Students in Teacher's 














.57 


.62 


.61 


.54 


.57 


Teacher's Vocabulary Score. 


.46 


.48 


.54 


.48 


.59 


Stfdcnt Body's Expectations for Ex- 
















.28 


.48 


.47 


-.15 


Student Body's Attitude Toward Life 




.20 


.58 


.60 


.44 


Student Body's Family Structure 












and Stability _ 


.44 


.48 


.60 


.67 


.53 


Student Body's Educational Plans 












and Desires 




.35 


.64 


.69 


.49 


Student Body's Study Habits 




.60 


.60 


.57 


.34 


Student Body's Achievement Level... 


.61 


.68 


.82 


.82 


.81 


Student Body's Racial-Ethnic Com- 












position 


.60 


.65 


.67 


.68 


.59 


Student Body's Kindergarten At- 












tendance 


.37 


.42 


.56 


.62 


.50 


Nursery School Attendance 


.32 


.20 


.45 






Student Speaks a "oreig^n Language at 


.39 


.58 




Home 


.17 


.30 


.44 


Parent Speaks a Foreign Language ^t 








.38 




Home r 


.18 


.30 


.39 


.14 



A more urban location, particularly at the higher 
grade levels ; 

A good reputation among other educators in the area, 
as estimated by the principal ; 

A high percent of parental attendance at PTA meet- 
ings, at the lower grade levels; 

A compulsory school law that is enforced; 

Enrollment restricted to students from their particu- 
lar geographic attendance area, with few or no 
transfers ; 

A high percent of students in daily attendance. 

The variable entitled "Socio-Economic Status" is ac- 
tually a description of the occupational background of the 
pupil's parents (the information was given by the prin- 
cipal). Since this variable might be regarded as an indi- 
cator of the student body's socioeconomic status it is of 
interest to note that it is only moderately (0.40 to 0,53) 
correlated with tiie index of that name. Hence, if it were 
used to equate schools for differences in the SES of their 
students before the relationships of other school variables 
had been taken into account, the differences would be 
underestimated, and erroneous inferences could be made 
concerning the influences of certain school variables. 

Table 4.3.5 also shows that teachers in schools with a 
high SES index value, compared with teachers in schools 
with a low SES index value, feel that: 

They have better working conditions (greater amount 
of effort put forth by students, fewer disciplinary 
and racial problems, etc.) ; 

They have higher socioeconomic origins, more train- 
ing and higher salary levels; 

They went to an undergraduate institution that of- 
fered an advanced degree, and thought it had a 
high academic standing; 

They preferred to teach high-ability students. 

They were also more likely to have higher vocabulary 
test scores, to have attended predominantly white under- 
graduate institutions, to have mainly white students in 
their classes, and (except at the 12th grade) to spend 
more hours in classroom teaching. 

Students in schools with a high SES index value tend 
to have: 

A more stable family structure; 
Higher expectations (except at the 12th grade) ; 
A greater desire to stay on in school ; 
More studious habits and a more favorable attitude 
toward life; 

Very much higher achievement levels, particularly at 
the higher grades. 

They are also more likely to be white, to have attended 
kindergarten and nursery school, and to speak English 
at home and outside of school. 

4.3.6. Correlates of the Student Body's Family Structure and 
Stability 

The presence or absence of a parent or parental substi- 
tute in the home makes all the difference to socialization. 

O 

ERLC 



This is an important educational fact. A child's degree of 
socialization — his readiness for learning, feelings of ac- 
ceptance or rejection, etc. — is bound to influence the func- 
tioning of his school. 

Table 4.3.6 presents correlates of the Family Structure 
index. A child that scores high on this index has k^oth 
parents in the home, a mother who works either not at 
all or only part time, and hao not changed schools re- 
cently. A school that scores high on this index has a rela- 
tively greater propoition of such children. 

When schools that score high on the Family Structure 
index are compared with lower scoring schools we find 
that they have fewer rchool problems, a high percentage 
of students in daily attendance, and a compulsory school 
law that is enforced. Teachers in high-scoring schools, in 
contrast to teachers in low-scoring schools tend to feel 
that; 

The students try hard to achieve and are of high aca- 
demic ability; 

There are few school problems ; 

Their undergraduate institution (which offered an 
advanced degree) had a high academic standing; 

They prefer to teach high-ability students. 
They are also slightly less involved in teaching-related 
activities (time spent in preparation for class and coun- 
seling, reading educational journals, etc.), are more likely 
to be white, ha 'e higher vocabulary scores, attended pre- 
dominantly white undergraduate institutions, and have a 
high percent of white students in their classes. 

Table 4.3.6. — Correlates of the Student Body's Family Structure and 
Stability 



Grade level 





1 


3 


6 


9 


12 


Compulsory Attendance Law. 


0.25 


0.20 


0.25 


0.25 


0.08 


Scope and Severity of School Prob- 












lenns 


-.22 


-.14 


-.18 


-.15 


-.31 


Dally Attendance 


.24 


.21 


.30 


.42 


.34 


Teaching Conditions 


.40 


.35 


.42 


.39 


.43 


Teacher's College Attended 


.20 


.14 


.18 


.19 


.26 


Teaching'Related Activities 


-.16 


-.18 


-.20 


-.19 


--.22 


Preference for High-Ability Students.. 


.27 


.21 


.26 


.21 


.22 


Teacher's Racial»Ethnic Group Mem- 












bership 


.58 


.48 


.60 


.55 


.57 


Percent White Students at Teacher's 












Undergraduate Institution 


.55 


.47 


.58 


.47 


.58 


Percent White Students in Teacher's 












Class 


.59 


.51 


.62 


.55 


.60 


Teacher's Vocabulary Score 


.41 


.35 


.43 


.35 


.39 


student Body's Expectations for Ex- 












cellence 




.47 


.67 


.66 


-.03 


student Body's Socio-Economic 












status 


.44 


.48 


.60 


.67 


.53 


student Body's Attitude Toward Life 




.46 


.73 


.75 


.67 


student Body's Educational Plans 
and Desires 














.39 


.61 


.56 


.28 


student Body's Study Habits. 




.60 


.72 


.82 


.56 


student Body's Achievement Level... 


.37 


.46 


.67 


.66 


.63 


Proportion of Females in Student 












Body 


-.20 


.44 


.38 


.63 


.54 


student Body's Racial-Ethnic Com- 












position 


.59 


.58 


.66 


.70 


.59 


student Body's Parental PTA At- 












tendance. 








.62 


.44 


student Body's Kindergarten At- 












tendance - 


.21 


.23 


.44 


.47 


.16 


Nursery School Attendance 


.18 


.27 


.71 






Student Speaks a Foreign Language 




.73 


,35 




.06 


.51 


.55 


Parent Speaks a Foreign Language 






.60 


.64 


.26 




.11 


.48 
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Students who attend schools that score high on this 
index tend to : 

Come from higher socioeconomic strata; 

Have higher expectations, a gi'eater desire to stay on 
in school, more studious habits, a more favorable 
outlook on life, and higher achievement levels ; 

Be female (except at the first grade) and white; 

Speak English at heme as well as with other students 
outsider of school; 

Have attended kindergarten and nursery school; 

Have parents who attend PTA meetings frequently, 

4.3.7. Correlates of the Student Body's Racial and Ethnic 
Composition 

A school that scores high on Racial-Ethnic Composition 
has predominantly white and Oriental-American students, 
whereas a school that scores low has predominantly Ne- 
^ro, Mexican-American, Puerto Rican or Indian-American 
students. When high-ranking schools are compared with 
low-ranking schools we note that they tend to: 

Have a good reputation (as estimated by the.princi- . 

pal) among other educators in the area; 
Make less use of teacher examinations in the appoint- 
ment process; 
Have fewer school problems (destruction of property, 

stealing, racial tension, etc.) ; 
Have a compulsory school law that is enforced ; 
Have a high percent of students in daily attendance. 
The correlations are given in table 4.3.7. 

The variable entitled "Proportion of White Students in 
School" is based on information given by the principa;, 
not on an actual count of the students at different grade 
levels. It is of interest to note that this variable is highly 
correlated with Racial and Ethnic Composition. Evidently 
the racial mix of a school tends to predominate at all 
grade levels. It also seems that, for research purposes, 
an estimate of a school's racial mix by the principal may 
serve as a fairly good surrogate for an actual count of 
whites and nonwhites. 

The teachers in predominantly white schools, when 
compared with their counterparts in nonwhite schools, 
tend to: 

Feel that the students try hard to achieve and are of 
higher academic ability ; 

Have origins in the higher socioeconomic strata ; 

Have graduated from a college that offered an ad- 
vanced degree and that they felt had a high aca- 
demic standing ; Be less involved in teaching-related 
activities (classroom preparation and counseling, 
reading educational journals, etc.) ; 

Prefer to teach high-ability students ; 

Be white ; 

Have higher vocabulary scores ; 
Have attended a predominantly white undergraduate 
institution; 

Have a high percent of white students in their classes ; 
Have chosen the present school they are teaching in 
rather than to have been assigned to it. 
The students in predominantly white schools, when 



Table 4.3.7.— Correlates of the Student Body's Racial and Ethnic 
Composition 



Grade level 
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.29 
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Teacher's vocabulary Score 
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compared with the students in predominantly nonwhite 
schools, tend to : 

Come from the upper socioeconomic strata; 

Have a more stable family structure; 

Have higher expectations and a greater de,«^ire to stay 
on in school (except at grade 12) ; 

Have more studious habits and a more favorable out- 
look on life; 

Have very much higher achievement levels, particu- 
larly at the higher grades ; 
Have a higher proportion of girls ; 
Speak English at home and outside school ; 
Have attended kindergarten. 

4.3.8. Correlates of the Student Body's Expectations for 
Excellence 

A student with a high score on the index called Expec- 
tations for Excellence believes that his mother, father, and 
teacher want him to be a good student. He also desires 
to be a good student. A student with a low score does not 
believe that people have these expectations of him, nor 
does he hold such expectations for himself. A school with 
a high score has a greater proportion of high-scoring 
students, while a school with a low score has a greater 
proportion of low-scoring students. The correlations are 
given in table 4.3.8. 



ERIC 



Table 4«3«8« — Correlates of (he Student Body's Expectations for Ex- 
cellence 



Grade level 


1 


3 


6 


9 


12 


_ J, 


n no 






— U.Uo 


Teaching Conditions 




.28 




— .04 


Teacher's Raclal*Ethnlc Group Mem- 












.18 


An 


1 o 


— . 3f 


rercent wnite otudent leacners 










1 1 n r4 A ■<■ rr^o ^ lnetitii4iAm 


10 




. IL 


— .30 


rerceni wnite students in leacners 










Uass 


. d\i 






09 


Teacher's Vocabulary Score. 


, iU 


. 


. 


09 


Student Body's Socio-Economic 












. ^0 


. '♦o 


. 4/ 




C4t'iWAM^ O^fttfft^ AAAiAii^^M T^titAB'^ i 14a 


.01 


. f f 


79 


HQ 

. uy 


otuoent body s ramiiy otructure 












A7 


. 0/ 


. DO 


— .03 


oiUQcni C30ay s Luucaiionai rians 












R1 

. Dl 


79 




.^0 


Student Body's Study Habits 


.52 


.76 


.82 


.39 


Student Body's Achievement Level 




. 3U 




99 


Proportion of Females in Student 












. m 


















position ... 


.23 


.46 


.29 


-.38 


student Body's Kindergarten At- 










tendance 


.22 


.45 


.32 


-.21 


Nursery School Attendance 


.39 


.73 






Student Speaks a Foreign Language at 








Home _ 


.40 


.49 


.67 


.19 


Parent Speaks a Foreign Language at 










Home 


.37 


.53 


.66 


.28 



When schools are compared on this index we find that 
there is virtually no information from the ^principal's 
questionnaire that relates to Expectations at the different 
grade levels.^^ The only exception is for the percent of 
students in daily attendance, n^hich is higher for high- 
scoring schools at grades six and nine. 

When teachers in high-scoring schools are compared 
with teachers in low-scoring schools we find they tend to: 

Feel that the students put forth more effort to achieve 

and are of a higher academic ability; 
Be white ; 

Have higher vocabulary scores ; 
Have graduated from a predominantly white under- 
graduate institution ; 
Have a high percent of white students in their classes. 

All of the above summary statements must be qualified 
to read "except at grade 12." This is a subject to vhich we 
shall return. 

Comparison of students in high- and low-scoring ^ohools 
shows that the hij^h-scoring students tend to : 

Come from the higher socioeconomic strata ; 

Have a moreclosely knit family structure; 

Have a more favorable outlook on life and higher 

achi evement levels; 
Be female ; 
Be whites- 
Have attended kindergarten (and nursery school). 

Once again, all of these summary statements must be 
qualified to read "except at grade 12." On the other hand, 
for all four grade levels students in high-ocoring schools 



1^ That is, no information by the standards we have established 
(correlations for 2 grade levels must be 0.20 or greater). 
12 Measures of this index were not available at the 1st grade. 



have more studious habits arid a greater desire to stay on 
in school. Evidently at the 12th grade there is a dramatic 
change in the Expectations of nonwhile students." This 
has the efTect of making all variables that have a substan- 
tial relationship with Expectations, particularly race- 
related variables such as teacher's race, to reverse their 
relationships. 

4.3.9. Correlates of the Student Body's Attitude Toward Life 

A student ^^ ith a high score on the index called "Atti- 
tude Toward Life*' believes that people like himself have 
a chance to be successful. When he tries to get ahead, he 
thinks he w(^:n't experience many obstacles; hard work 
is more important than good luck for success, A school 
with a high score on this index has proportionately more 
students who have this favorable outlook on life; a school 
with a low score has proportionately fewer of them. Cor- 
relations of the other variables with this, index are given 
in table 4.3.9, 

When the high-scoring schools are compared with the 
low-scoring schools we find that they have fewer pupils 
per teacher, fewer pupils per room, a compulsory school 
law that is enforced, and a high percentage of students 
in daily attendance. The teachers in high-scoring schools, 
when compared with their counterparts in low-scoring 
schools, tend to: . 

Feel that the students put forth more effort and are 

of a higher academic ability ; 
Prefer to teach high-ability students; 

Table 4.3.9,— Correlates of the Student Body's AUitude Toward Life 



Grade ievel 





1 3 
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.75 
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.45 


.49 


.60 
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Parent Spe.aks a foreign langu?jge 










at Home 


.42 


.58 


,53 


.26 



^3 The loss of non white dropouts probably has some part in this. 
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Be white ; 

Have higher vocabulary scores ; 
Have graduated from predominantly white under- 
graduate institutions; 

Have a large percentage of white students in their 
classes. 

Students in schools with high rankinjrs, when compared 
with students in low-ranking schools, tend to : 

Come from the higher socioeconomic strata ; 

Have a more favorable fainily structure; 

Have higher expectations, a greater desire to stay on 

in school and more studious habits ; 
Have higher achievement levels ; 
Have higher proportions of girls and white students 

as schoolmates ; 
Speak English both at hpme and outside school; 
Have attended kindergarten and nursery school ; 
Have parents who attend PTA meetings frequently. 

4.3.10. Correlates of the Student Body's Educationa' Plans 
and Desires 

A school with a high score on the index called Educa- 
tional Plans and Desires has many students who desire 
and plan to go to college, whose parents want them to go 
to college, and who have high occupational aspirations. 
A low-scoring school has a smaller proportion of students 
with these kinds of aspirations. Table 4,3.10 gives the 
correlations of other variables with this index. 

Inspection of table 4.3.10 shows that high-scor:ng 

Table 4.3.10.— Correlates of the Student Body's Educational Plans 
and Desires 



Grade level 
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3 


6 


9 


12 


Specialized Staff and Services. _ . 


0.10 


0.20 


0.25 


0.15 


Rural-Urban Location of School 


.01 
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Teaching Conditions 
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at Home 
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.14 



schools, when compared with low-scoring schools, tend 
to have : 

More specialized staff and services; 

A somewhat more urban location ; 

A better reputation among other educators in the 

area (as estimated by the principal) ; 
A high percent of students in daily attendance. 

When teachers in high-scoring schools are compared 
with their counterparts in low-scoring schools we find 
that they tend to: 

Feel that the students put forth more effort and are 
of a higher academic ability; 

Have origins in the higher socioeconomic strata (ex- 
cept at grade 12) ; 

Prefer to teach high-ability students ; 

Be white; 

Have higher vocabulary scores (except at grade 12) ; 
Have attended a predominantly white undergi^aduate 
institution ; 

Have a high percentage of white students in their 
classes (except at grade 12) . 

Students in high-scoring schools tend to: 

Come from the higher socioeconomic strata; 

TIave a more favorable family structure; 

Have higher expectations, more studious habits and a 

more favorable outlook on life; 
Have higher achievement levels; 
Have a higher proportion of female students as 

schoolmates ; 
Be white (except at grade 12) ; 
Speak English at home and out of school; 
Have attended kindergarten and nursery school. 

4.3.11. Correlates of the Student Body's Study Habits 

A school with a high score on Study Habits has propor- 
tionately many students who tend to : 

Have frequent discussions with their parents about 

their school work ; 
Were read to as children before they started school ; 
Read many books during the summer. 

A school with a low score has a higher p.^jportion of 
students who either not or did not engage in these 
kinds of activities (see table 4.3.11) . 

When high-scoring schools are compared with low- 
scoring schools, we note that the only variables from the 
principal's questionnaire that have a relationship with 
Study Habits are the enforcement of a compulsovy school 
law (except at the 12th grade), and a high percent of 
students in daily attendance. The teachers in high-scoring 
schools, when compared with their counterparts in low- 
scoring schools, tend to : 

Feel that they have better teaching conditions; 
Prefer to teach high-ability students; 
Be white; 

Have higher vocabulary scores ; 
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Have graduated from a predominantly white under- 
graduate institution and have a high percentage of 
white students in their classes. 

Students in high-scoring schools, when compared with 
students in low-scoring schools, tend to : 

Come from the higher socioeconomic strata ; 
Have a more favorable family structure; 
Have higher expectations and desire to stay in school 
longer; 

Have a more favorable outlook on life, including 

higher achievement levels ; 
Be predominantly female; 
Be white ; 

Speak English at home and outside of school ; 
Have attended kindergarten and nursery school; 
Have parents who attend PTA meetings frequently. 

4.3.12. Correlates of School- Achievement Levels 

Since the student's Achievement composite is one of the 
primary dependent variables in these analyses it will be 
helpful at this stage to scrutinize the kinds of variables 
with which it is correlated. Table 4.3.12 presents these 
correlations.^* 



^* A school that scores high on this index has a high proportion 
of s.* idents with high scores on the Achie'^'^ment composite for 
their grade level ; a school that scores low has a high proportion of 
students with low scores. 

o 

ERIC 



When schools with high-achievement levels are com- 
pared with schools with low-achievement levels we note 
that they have: 

More specialized staff and services; 
Textbooks available in sufficient number; 
Fewer pupils per teacher; 

A good reputation among other educators in the area 
(as estimated by the principal) ; 

Fewer school problems (stealing, property destruc- 
tion, racial tension, etc.) ; i.' 

A compulsory school law that is enforced : ' 

A high percent of students in daily attend ivace; 

Enrollment restricted to pupils from the same geo- 
graphic attendance area, with few or no transfers. 

Teachers in schools with high-achievement levels, when 
compared with teachers in lower scoring schools, tend to: 

Believe they have more desirable working conditions 
(the students put forth more effort, are of a higher 
academic ability, and create fewer problems, etc.) ; 

Have origins in the higher socioeconomic strata; 

Have graduated from a college that offered an ad- 
vanced degree and that they felt had a high aca- 
demic standing; Be less involved in teaching related 



Table 4.3.12.— Correlates of School-Achievement Le'^els 
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activities (time spent in preparation for class and 
counseling, reading educational journals, etc.) ; 

Prefer to teach high-ability students ; 

Be white ; 

Have higher salary levels; 
Have higher vocabulary test scores ; 
Have attended a predominantly white undergraduate 
institution ; 

Have a high percentage of white students in their 
classes. 

Students in schools with high-achievement levels, when 
compared with students in low-achieving schools, tend to: 

Come from the higher socioeconomic strata ; 

Have a more favorable family structure; 

Have higher expectations (except at the 12th grade) ; 

Desire to stay in school longer; 

Have more studious habits and a more favorable 

outlook on life ; 
Have a higher proportion of females as schoolmates ; 
Be white; 

Have attended kindergarten ; 

Speak Enghsh at home and outside of school. 

4.3.13. Correlates of the Special 12th-Grade Outcome 
Measures 

Table 4.3.13 presents the correlations of Percent of 
12th-Grade Students Going on to College, Percent of 12th- 
Grade Nonwhite Students Going on to College, Percent of 
12-Grade Students Going on to Postsecondary Voca- 
tional Training (secretarial school, beautician's training, 
etc.), Percent of 12-Grade Nonwhite Students Goin^ 
on to Postsecondary Vocational Training, and Percent of 
Boy Dropouts (i.e., the percent of boys who drop out of 
school after entering the 10th grade but before complet- 
ing the 12th grade) . 

Information on these U acs was provided by the princi- 
pals of the 12th-grade schools. The variables, then, per- 
tain to the student body of each 12th-grade scl. jcI as seen 
by the principal, not to a count of individual students. 
Variables that did not have a correlational value of 0.20 
or greater with at least one of these outcome measures 
were eliminated." For the most part, we discuss only 
correlations oi 0.20 or greater. All outcome measures are 
scored or coded so that a high value indicates a high 
percentage. 

Percent of 12th-GT(ide Students Going on to College, — 
Schools that have a higher percent of students goiag on to 
college, when compared to schools that have a lower per- 
cent, tend also to have: 

A larger physical plant ; . 

More instructional facilities; 

More speci alized staff and services ; 

Fewer boy and girl dropouts ; 

A better reputation, as estimated by the principal ; 

A greater amount of homework; 



Percent of Girl Dropouts was not included because it was so 
highly correlated (0.87) with Percent of Boy Dropouts. 

ERLC 



Table 4.3.13.-— Correlates of the Special 12(h-Grade Outcome MeasureB 





DTH 

r \ yj 
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Plant and Physical Facilities 


0.25 


-0.01 
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-0.07 
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-.02 
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.17 


.13 


.20 


.17 


Tracking and Ability Grouping 


-.08 
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.09 
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1.00 


.18 


,02 


RuraMJrban Location of School 
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.25 


Percent Entering College 
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1,00 
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.20 


Scope and Severity of School Prob- 












lems 
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-.28 
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.03 


.13 


.12 
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.07 


-.22 
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-.03 
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tation 


.24 


.11 


.07 


.05 


-.03 


Percent of Boy Dropouts 


-.25 


,12 


.02 


.15 


1.00 


Teaching Conditions 


.57 


-.02 


.13 


.02 


-.28 


Localism of Teacher's Background 


,23 


-.06 


-.09 


-.10 


-.19 


Teacher's Training 


.07 


.21 


.09 


.03 


.08 


Preference for High-Abflity Students.. 
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-.15 
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-.23 


.04 


-,11 


-.26 


Percent White Student at Teacher's 












Undergraduate Institutions 


.30 


-.14 


.08 


-,14 


-.18 


Percent White Students in Teacher's 












Class 


.31 


-.22 


.08 


-.21 


-.32 


Jpa Cher's Vocabulary Score ___ 


.32 


-,13 


.07 


-19 


—.19 


Student Body's Socio-Economic 












Status 


,61 


-.07 


.12 


-.13 


-.23 


Student Body's Attitude Toward Life.. 


.36 


—.07 


.01 


-,12 


-.31 


Student Body's Family Structure 












and Stability __ 


,34 


-.10 


.10 


-.06 


-.27 


Student Body's Educational Plans 












and Desires 


.60 


.08 


-.03 


.01 


-.14 


Student Body's Study Habits 


.25 


.00 


-.04 


-,07 


-.16 


Student Body's Achievement Level.-. 


.56 


-,13 


,11 


-.14 


-.30 


Student Body's Racial-Ethnic Com- 












position _ 


.30 


-.21 


.11 


-,20 


-.30 



More favorable teaching conditions, as viewed by the 
teachers ; 

More cosmopolitan teachers (viz, they have experi- 
enced more geographic mobility in obtaining their 
education) ; 

Teachers who prefer high-ability students. 

The teachers in these schools tend to be white, to have 
gone to predominantly white undergraduate institutions, 
.and to teach mainly white students of higher socioeco- 
nomic status who have a favorable attitude toward life 
and a f amily structure chat is positively related to achieve- 
ment. The same schools also tend to have a high propor- 
tion of students who are interested in further education, 
are more studious, have higher achievement levels, and 
tend to be white. 

Percent of 12th'Grade Nonwhite Students Going on 
to College. — Schools that have a higher percent of non- 
white students going on to college tend also to have a 
higher percent of students going on to postsecondary 
vocational training. There is a slight tendency for these 



schools to have newer buildings, to have been integrated 
longer, to have better trained teachers who attended pre- 
dominantly nonwhite undergraduate institutions and 
were assigned to their present school (rather than having 
elected to teach in the school). They also tend to have 
Piedominantly nonwhite students. 

Percent of 12th-Grade Students Going on to Post- 
secondai-y Vocational Training. — Schools with a high 
percent of 12th-grade graduates going on to some form 
of vocational training tend to have more instructional 
facilities, more specialized staff and services, and more 
pupils per teacher. They also tend to practice tracking. 
Some of these relationships may be explained by the fact 
that larger schools tend to have vocational programs. 
Such programs require more specialized facilities and 
services. It also seems likely that participation in these 
programs may encourage students to pursue further work 
at the postsecondary level. 

Percent of 12th-Grade Nonwhite Students Going on to 
PostsecondaiT/ Vocational Training, — Schools with a high 
percent of nonwhite graduates going on to postsecondary 
vocational training also tend to have a high percent of 
nonwhite graduates going on to college, teachers who 
scored lower on the vocabulary test and attended pre- 
dominantly nonwhite undergraduate institutions, and a 
higher proportion of nonwhites in the student body. 

Percent of Boy Dropouts. — Since schools that have a 
high percent of boy dropouts also have a high percent of 
girl dropouts, this variable can be regarded as repre- 
senting the percent of all students who drop out before 
completing the 12th grade. 

Schools that experience a high percent of student drop- 
outs tend to; 

Practice ability grouping and tracking; 
Not have sufficient texts available ; 
Be more urban in their location ; 
Have fewer graduates going on to college ; 
Be larger and have more pupils per teacher; 
Use teacher examinations in the appointment process; 
Have a smaller percent of students in daily attend- 
ance ; 



Have many problems (discipline of students, vandal- 
ism, etc.), as estimated by the principal 

Teachers in these schools tend to : 

View the school as a less desirable teaching situation ; 
Have experienced more mobility in their careers; 
Have a sli:;htly lower preference for teaching high- 
ability students; 
Be nonwhite ; 

Have lower scores on the vocabulary test; 
Have a high proportion of nonwhite students in their 
classes; 

Have been assigned to the school in which they a.e 
currently teaching. 

The students in these schools tend to be from the lower 
socioeconomic strat . and to have a less well-knit family 
structure, a less favorable attitude toward life, and lower 
achievement levels. They also tend to be nonwhite. 

SUMMARY 

This chapter presented a list of all the variables to be 
used in subsequent analyses. Correlations of these vari- 
ables with variables that were deemed to be of special 
interest were discussed and summarized. The upper limit 
of the percent of variance that can be explained by study- 
ing the correlates of differences among schools was given 
for a number of different school outcome measures, as 
well as for a number of variables concerned with the 
nature and composition of the student body. 

The measures that had the greatest number of variables 
correlated with them were Student Body's Socio-Economic 
Status, Achievement and Racial-Ethnic Composition. The 
next highest in this respect were Principal's Training; 
Student Body's Family Structure, and Attitude Toward 
Life; School's Rural- Urban Location; Student Body's 
Educational Plans and Study Habits; and School's Size 
(Enrollment), The third highest included Percent Going 
on to College, the Student Body's Expectations, and Per- 
cent of Dropouts. The lowest group included Pupil- 
Teacher Ratio, Percent Nonwhite Going on to College, 
Percent Going on to Vocational Training (both Total and 
Nonwhite) • 
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5. Regression Lnd Commonality Analyses of School Attributes and Outcomes 



This entire study is based on the assumption that at 
least some of the differences among public schools in the 
United States are related in a causal manner to the atti- 
tudes and achievement leveis of their students. Our ob- 
jective, then, is twofold : To find characteristics or attri- 
butes of the schools ^'^at seem to be related to school 
outcomes, and to suggest whic^ of these characteristics 
may be most important in producing these outcomes. In 
this chapter we att<fmpt to pinpoint a number of such 
characteristics. Since the data being used are associational 
in nature, and since we realize that there are pitfalls in 
making causal inferences from associational data, associ- 
ational language will be used in discussion and summari- 
zation. Possible causal inferences will be reserved till last, 
as part of the chapter summary. At this point, too, we 
will state explicitly how we think these associational data 
can be used as a basis for such causal inferences. 



5.1. SELECTION OF VARIABLES FOR ANALYSIS 

In order to waste as few of our data as possible we 
conducted an analysis using every one of our indices, to- 
gether with a number of variables deemed to be of special 
interest.^ However, in order to assign each index a part in 
the analysis we had to make certain decisions that require 
comment here. Some of the student indices, in addition to 
Achievement, can be regarded as being influenced by both 
the school and the student's home background. Others, 
however, are relatively uninfluenced by the school. For. 
example, the student's Socio-Economic Status, Family 
Structure and Racial-Ethnic group membership are not 
readily influenced by the school. But they do have im- 
portant influences, as we suggested in the previous chap- 
ter, on the functioning of the schools. Still other indices, 
such as the student's Expectations, Attitude Toward Life, 
Educational Plans and Desires, and Study Habits can be 
influenced by both the home background and the school. 
Because of these considerations the following indices, = in 
addition to the Achievement composite, were included as 
dependent variables, or outcome measures, in our analy- 
ses : 

DEPENDENT VARIABLES (OUTCOME 
MEASURES) 

Expectations for Excellence; 
Attitude Toward Life ; 
Educational Plans and Desires; 
Study Habits ; 



lE.g., Pupil-Teacher Ratio and Teacher's Racial-Ethnic Group 
Membership. 

2 See chapter 3 for the manner of index construction, and appen- 
dixes III, VI, and IX for descriptions of the variables involved. 
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Achieven.ent ; 

Percent of 12th-Grade Graduates Going on to 
College; 

Percent of 12th-Grade Nonwhite Graduates Go- 
ing on to College; 

Percent of 12th-Grade Graduates Going on to 
Vocationn.1 Training; 

Percent of 12th-Grade Nonwhite Graduates Go- 
ing on to Vocational Training; 

Percent of lOth-Grade Boys Who Drop Out of 
School Before Completion of the 12th Grade. 

It is often assumed in this type of analysis that 
schools must be equated for the kindi:> of students they 
get initially. Thus if school "A" has children primarily 
from families where intellectual activities are not valued 
or pursued, and school '*B" has children from families 
that are just the opposite, then one would expect the 
students in school "B" to have higher achievement levels 
than those in school "A." The difference between these 
two groups of students can be attributed to differences 
in their families, not their schools. 

We saw no reason to quarrel with this type of ap- 
proach. It seemed most appropriate to equate schools for 
differences in their students' home background and racial- 
ethnic composition. To represent home background we 
selected the student index of Socio-Economic Status and 
that of Family Structure and Stability. To represent the 
racial and ethnic composition . f the student body we used 
student Racial-Ethnic Group Membership. These varia- 
bles are defined elsewhere.^ 

Other variables that might have been included in Stu- 
dent Body Social Back? , ound, such as whether English 
as opposed to some other language is spoken in the home, 
were excluded on the grounds that the social background 
of the students sh^ aid be represented, insofar as pos- 
sible, by a set of explanatory variables that could be 
considered absolutely basic to the family's position in 
society. For example, both the racial-ethnic background 
of a family ad its socioeconomic status can be used to 
explain, in. part, whether or not English is spoken in the 
home.* 

School Variables. — As an aid in the selection of a com- 
prehensive set of school variables a member of prelimi- 
nary regression analyses were condu'jted. The analyses 
resulted in selection of the following set of school varia- 
bles: ^ 



^ In chapter 3 and appendix III. 

* Many of these potential background variablf>s are analyzed in 
chapter 6. 

^ Exclusion of the other school variables resulted in a loss of only 
1 percent of the variance. See Mayeske et aL, Technical Note No. 61 
in the List of References (p. 115). 
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Facilities 

(1) 
(2) 
(3) 
(4> 



Plant and Physical Facilities ; 
Instructional Facilities ; 
Age of Building ; 
Pupils Per Room. 



Pupil Programs and Policies 

(1) Tracking; 

(2) Testing; 

(3) Transfers; 

(4) Remedial Programs; 

(5) Free Milk and Lunch Programs ; 

(6) Accreditation; 

(7) Age of Texts; 

(8) Availability of Texts ; 

(9) Pupil-Teacher Ratio; 
(10) Enrollment. 

School Personnel and. Personnel Expenditures 

(1) Principal's Experience; 

(2) Principal's Training; 

(3) Principal's College Attended ; 

(4) Principal's Sex; 

(5) Principal's Estimate of the School's Reputa- 

tion; 

(6) Specialized Staff and Services ; 

(7) Teacher's Experience; 

(8) Teacher's Training; 

(9) Teacher's Socio-Economic Background; 

(10) Teacher's Localism ; 

(11) Teacher's College Attended; 

(12) Teaching Conditions ; 

(13) Teaching-Related Activities; 

(14) Preference for Student Ability Level ; 

(15) Teacher's Sex; 



(16) Teacher's Racial-Ethnic Group Membership 

(17) Teacher's Vocabulary Score. 

Thus, the total set of school variables is comprised of 
the four Facilities variables, the 10 Pupil Program and 
Policy variables, and the 17 School Personnel and Per- 
sonnel Expenditures variables. This set of 31 variables 
will hereafter be referred to as the set of ''School" var- 
iables. 

5.2. A CRITICAL ASSUMPTION IN STUDYING SCHOOL 
INFLUENCES 

Before equating schools for the social back^jround of 
their students it may be instructive to look at the correla- 
tions of our Social Background variables, both with one 
another and with the outcome measures of interest. 
These correlations are given in table 5.2.1 for grades one, 
three, six, and nine, and in table 5.2.2 for grade 12. 

The terminology used in these tables is in keeping with 
our earlier agreement to use associational rather than 
causal language. Accordingly the term "r^gressor" varia- 
ble is used instead, of "independent" variable, and "de- 
pendent" variable indicates a variable that exhibits values 
associated with or related to the regressor variables, but 
not necessarily in a causal relationship. 

The correlates of Achievement are given in row 8 and 
column 8 of tables 5.2.1 and 5.2.2. Let us focus here on 
the manner in which the three Social Background var- 
iables of Socio-Economic Status, Family Structure, and 
Racial-Ethnic composition relate to Achievement at the 
different grade levels. It will be seen that the correla- 
tions with Achievement tend to increase in magnitude 
as the students progress through the higher grade levels. 
This same trend tends to hold good for some of the other 
outcome measures. . The correlations here suggest that 
after schools have been equated for thv^se initial differ- 



Table 5.2.1. — Intercorrelations of the Regressor and Dependent Variables for the 9th, 6th, 3d, and 1st Grades 





SES 


FSS 


REC 


EXP 


ATT 


ED PLN 


STDY 


ACH 


School 
















variables ' 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


9th/6th» 


1. Socio-Economic Status (SES) 


100 


60 


67 


48 


58 


64 


60 


82 


80 


2. Family Structure and Stability (FSS) 


67 


100 


66 


67 


73 


61 


72 


67 


67 


3. Racial-Ethnic Composition (REC) 


68 


70 


100 


46 


51 


45 


47 


80 


91 


4. Expectations (EXP) _ 


47 


66 


28 


100 


77 


72 


76 


50 


48 


5. Attitude Toward Life (AT Q 


60 


75 


60 


72 


100 


73 


86 


60 


30 


6. Educational Plans and Desires (ED PLN). 


69 


56 


28 


69 


62 


100 


77 


64 


57 


7. Study Habits (STDY) 


57 


82 


42 


82 


79 


68 


100 


59 


28 


8. Achievement (ACKi)--- 


82 


66 


84 


31 


64 


50 


46 


100 


86 


9. School Variables (full set of 31) » 


82 


65 


92 


42 


59 


56 


45 


87 


100 


3rd/lst» 



1. Socio-Economic Status (SES)._ 

2. Family Structure and Stability (FSS). ... 

3. Racial-Ethnic Composition (REC) 

4. Expectations (EXP) 

5. Attitude Toward Life (ATT) 

6. Educational Plans and Desires (ED PLN). 

7. Study Habits (STDY).: 

8. Achievement (ACH) 

9. School Variables (full set of 31) - 



100 
48 
65 


44 
100 

58 


60 
59 
100 


























28 


/!7 


23 


100 








20 * 


46 


22 


51 


100 






35 


39 


31 


51 


41 


100 




60 


60 


53 


52 


41 


43 


100 


68 


46 


63 


25 


22 


36 


52 


78 


56 


90 


28 


30 


38 


60 



61 

37 
56 



100 
70 



73 
66 
92 



68 
100 
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* The 9th grade correlations are below the main diagonal and the 6th grade above the main diagonal. All correlatlonB have been rounded to 2 places of decimals and leading decimal 
polnta omitted. 

* This TOW contaiM the !ull set of school variables with each of the other variables. T *,ere were 923 schools included In the 9th grade analyses and 2.372 for the 6th grade. 

' The Sd'f rade correlationo are below the main diagonal and the Ist gi'ade above the main diagonal. Indices other than those presented were not available for the lat grade. 

* This 70W or column contains the full set of school variables with each of the other variables. There were 2,458 achools included in the 8d-grade analyses and 1.302 for the Ist grade. 



Table 5.2.2. — ^Intercorrelations of the 12th-Grade Regressor and Dependent Variables 



a) (2) (3) (4) (5) (6) (7) (8) (9) (10) (U) (12) (13) 

SES FSS REC EXP ATT ED STDY ACH PTOCOL PNT- PT PNT- PBDRP 
PLN OCOL OVOC OVOC 

1. Socio-Economic Status (SES) 100 53 59 -15 44 49 34 81 61 ^07 12 ^13 —23 

2. Family Structure and Stability (FSS) 53 100 59 -03 67 28 56 63 34 -10 10 -06 —27 

3. Racial-Ethnic Composition (REC) 59 59 100 -38 54 —05 11 80 30 —21 11 —20 —30 

4. Expectations (EXP) _ —15 —03 —38 100 09 45 39 —23 —01 —06 —10 —02 05 

5. Attitude Toward Life (ATT) _ _ 44 67 54 09 100 32 58 62 36 -07 01 —12 -31 

6. Educational Plans and Desires (ED PLN)... 49 28 —05 45 32 100 43 34 60 08 —03 01 —14 

7. Study Habits (STDY) 34 56 11 39 58 43 100 22 25 00 -04 -07 -16 

8. Achievement (ACH) 81 63 80 -23 62 34 22 100 56 -13 11 -14 -30 

9. Percont Going on to College (PTOCOL) 61 34 30 —01 36 60 25 56 100 11 ^ 04 04 —26 

10. Percei^t Nonwhite Going on to College 

(PNTOCOL) -07 -10 -21 -06 -07 08 00 -13 11 100 01 51 12 

11. Percent Going on to Vocational Training 

(PTOVOC) 12 10 11 -10 01 -03 -04 -11 -04 01 100 18 02 

12. Percent Nonwhite Going on to Vocational 

Training (PNTOVOC) __ —13 -06 —20 -02 —12 01 -07 -14 04 51 18 100 15 

13. Percent of Boy Dropouts (PBDRP). —23 —27 -30 05 —31 —14 —16 —30 —26 12 02 15 100 

14. School Variables (full set of 31) » 86 70 95 62 65 65 40 89 72 45 51 48 56 

I This row contains the multiple corretation of the full set of 31 school variables with each of the other variables. There were 780 schools included in these analyses. All correlatlona 
have been rounded to 2 places of decimals and leading decimals points omitted. 



ences they may exhibit very few differences, in Achieve- 
ment or in the other outcome measures, that can be re- 
lated to other school variables. 

Table 5.2.3 gives th? squared multiple correlations for 
the regression of the Oatcome measures on the three 
student body variable? of Socio-Economic Status, Family 
Structure, and Racial "R^bnic composition. Why should 
school achievement I e so highly predictable from these 
three variables? Ona interpretation is that the results re- 
flect the current social organization of our school system. 
Thus, schools are organized along residential lines, and 
residential areas are in turn organized along socio- 
economic and racial-ethnic lines. This line of thought is 
further supported by the analyses of individual stu- 
dents (see pp. 16-17), when they are not aggregated by 
schools. These analyses showed that individual student 
achievement was moderately predictable from tha stu- 



dent's Socio-Economic Status, Family Structure and 
Racial-Ethnic group membership. 

One can infer that some kind of a sorting process is 
going on here. White students, presumably, have higher 
achievement levels and socioeconomic status. They go to 
school with other students of the same kind. Thi.-^ has 
the effect of making their aggregated school achievement 
more predictable than their individual achievement. It 
does not, however, explain why the predictability of 
school Achievement increases as one progresses from the 
lower to the higher grade levels. 

If one is willing to grant that some kind of a sorting 
process takes place, then what can one say about the 
possible influence of School variables? Table 5.2.3 shows 
that almost all of the Outcome measures, with the notable 
exception at the 12th grade of Expectations and the 
special outcome measures, are more predictable from the 



Table 5.2.3. — Squared Multiple Correlations > for Regression of Outcome Variables Against Student Body Social Background and School Variables 



Grade 
Level 



Variable set 



Attitude 
Expec- toward 
tations life 



Educa- 
tional 
plans 



Study 
habits 



Achieve* 
ment 



Percent to college Percent to vocational 



All 



Nonwhite 



All 



Percent 
of boy 
Nonwhite dropouts 



12th. 



9th. 



6th. 



3d. 



1st. 



Student Body 

School 

Student Body and School. 

(3)-(l)» 

(3)-(2)2.. 



1. Student Body _ 

2. School 

3. Student Body and School. 

4. (3)-(l)» 

5. (3)-(2)» 

1. 
2. 
3. 
4. 
5. 



Student Body 

School _ 

Student Body and School. 

(3)-(l)» 

(3)-(2)2 



1. Student Body _ 

2. School _. 

3. Student Body and School. 

4. (3)-(l)» 

5. (3)-(2)» 



1. Student Body 

2. School 

3. Student Body and School. 

4. (3)-(l)» 

5. (3)-(2)2 



20 
38 
44 
25 
06 

52 
18 
63 
11 
45 

46 
23 
49 
03 
26 

24 
08 
26 
03 
19 



48 
42 
5fi 
07 
14 

58 
35 
64 
05 
29 

57 
30 
58 
02 
29 

22 
09 
27 
06 
18 



47 
42 
61 
15 
19 

61 
32 
67 
06 
35 

50 
33 
52 
02 
19 

19 
15 
21 
03 
07 



1 Rounded to 2 places of decimals with leading decimal points deleted. 
^ ' parent errors due to rounding after subtractions. 
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42 
16 
56 
14 
40 

74 
20 
78 
04 
58 

57 
28 
60 
02 

31 

49 
36 
53 
04 
17 



82 
79 
86 
04 
08 

82 
76 
87 
05 
11 

79 
73 
83 
04 
10 

53 
49 
56 
04 
07 

43 
47 
52 
09 
05 



38 
51 
57 
19 
06 



05 
20 
23 
18 
03 



02 
26 
27 
25 
01 



05 
23 
24 
20 
02 



10 
32 
34 
24 
03 
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student Body Social Background variables than from the 
School variables. 

It will be noted that the unique portions associated 
with the School variables are small. Does this mean that 
they are unimportant? Not necessarily. As we suggested 
earlier, the School variables tend to be bound up with 
the Student Body Social Background variables. A meas- 
ure that expresses this degree of overlap or commonness 
follows.* 

5.3. COMMONALITY ANALYSES: THE TWO-SET CASE 

5.3.1. Development of a Measure of Commonality for Two 
Sets of Variables 

Consider the case where there are two sets of varia- 
bles; a set of Student Body Social Background variables 
(B) , and a set of School variables (S) . 
Let 

C(BS) be the second-order commonality coefficient, 
viz, that portion of the squared multiple correlation 
that may be associated with either B or S 

R^(B) be the squared multiple correlation of B with 
the dependent variable 

R^(S) be the squared multiple correlation of S with 
the dependent variable 

R^(BS) be the squared multiple correlation of B and 
S with the dependent variable 
then 

U{B) =RHBS) -R-{S) means that the unique por- 
tion or first-order commonality coefficient", U{B), is 
that portion of R'HBS) that can only be associated 
with B 
and 

U(S) =RHBS) -R^{B) means that the unique por- 
tion or first-order commonality coefficient % U{S), is 
that portion of R'HBS) that can only be associated 
with S 
Then 

C(BSy^RHBS) -UiB)-U(S) 

and 

RHS) can be expressed as RHS) =C(BS) + C/(S) 

and 

RHB) can be expressed as RHB) -C(BS) + C7(B, 
The values for C/(B), U(S), C{BS), RHB), RHS) 
and R^(BS) may be given in tabular form as follows: 



Sets of regressor 
Commonad'ty coefficients variables 



B S 



First Order U(B)-.. __ XXX 

First Order U(S) XXX 

Second Order C(BS)- .._ _ XXX XXX 

R» For a Single Set of Variables R»(B) R»{S) 

For Both Sets of Varlabfes R'(BS) R2(BS) 



In the above table the first column refers to the 
Student Body variables (B). The XXX's and R^ repre- 
sent empirically observed values. In reading down this 



^ A mathematical exposition of this technique is ^iven in appen- 
dix II, under separate cover. 
^ Often abbreviated to "unique association.'* 
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column, the first entry, U{B) is the portion of RHBS) 
uniquely associated with the Student Body variables* 
The second entry is the value for the second-order com- 
monality coefficient C{BS) . These two entries sum to the 
squared multiple corrolation, RHB). The squared multi- 
ple correlation R^iBS) obtained when both sets of vari- 
ables are entered into the regression is presented for 
purposes of comparison with the squared multiple corre- 
lations for the individual sets of variables. The second 
column refers to the School variables (S). The XXX's 
sum to the squared multiple correlation, R^{S). Table 
5.3,2.1 gives these diff'^rent values for the main depend- 
ent variables and table 5.3.2.2 for the special 12th-grade 
outcome measures. 

5.3.2. Regression and Commonality Analyses for Two 
Sets of Variables 

The main question for which answers are being sought 
in this section is; How much of the predictable variance 
in our measures of School Outcomes can be uniquely ap- 
portioned to either B or S, and how much is common to 
both? If the amount of predictable variance they have 
in common is a large one, then it will be very difficult 
to infer anything at all about school influences as such. 

Table 5.3.2.1. illuF.trates the means by which we have 
endeavored to answer this type of question. It will be 
seen here that for Expectations for Excellence there is 
a general increase in the level of predictability,^ fol- 
lowed by a decrease at the 12th grade, when both sets of 
variables a^e entered into the regression. Inispection of 
the unique portions shows a decrease fo>* B and an in- 
crease in S up to the 12th grade, at ^ /hich point there 
is a dramatic reversal in their resj: active magnitudes. 
It will also be seen that the seconr-order commonality 
coefficieatp C{BS), behaves in a somewhat erratic man- 
ner. What does appear as a clear trend is that the 
unique portion for S assumes a larger role at grades 
12 and nine. 

The behavior of Attitude Toward Life is more con- 
sistent. The absolute level of predictability ° tends to 
increase as one ascends the grade levels, but then drops 
slightly at the 12th grade. The unique portion for B 
behaves in similar fashion. The unique portions for S 
remain low, although they are slightly higher at the 
12th grade: The commonality coefficients show a pro- 
gressive increase as one moves up the levels. This trend 
suggests that the School variables and the Student Body 
variables become more correlated with one another in 
their prediction of Attitude Toward Life the longer they 
are associated with one another as part of the educational 
process. 

Educational Plans and Desires shows a consistent in- 
crease in the squared multiple correlation for both sets 
of variables through grade nine, and then a slight decline 
at grade 12. The unique portion for B follows the same 
trend. There is a marked increase in C(BS) from the 
third to the sixth grade, but it tapers off. The larger 

^ I.e., in the absolute value of the squared multiple correlation, 
^ I.e., the squared multiple correlation foi both sets combined. 



Table 5.3.2.1. — Squared Multiple Correlations » of B and S With Dependent Variables, Expressed as a Function of Their Unique Association and 
Their Commonality Coefficients 



Grade 



Attitude Educational Study No. of 

Expectations toward life plans and desires habits Achievement schools 



level Commonality coefficients B 



06 




14 




19 




40 




08 






25 




07 




15 




14 . 




04 


13 


13 


35 


35 


27 


27 


01 


01 


75 


75 


20 


38 


48 


42 


47 


42 


42 


16 


82 


79 


44 


44 


56 


56 


61 


61 


56 


56 


86 


86 



1 Rounded to 2 places of decimals with heading decimal points delet 



1st First Order: 

U(B) _ _.. 05 



12th First Order: 

B) 

A^) - 

Second-Order C(BS) _. 

for a Single Set of Variables 

R' for Both Sets of Variables (B and S) 44 44 56 56 61 61 56 56 86 86 780 

9th First Order: 

U(B).- 

U(S) _ 

Second Order C(BS) 

R2 for a Single Set of Variables 

R' for Both Sets of Variables (B and S) 

6th First Order: 

U(B)_ _ 

U(S) 

Second Orde C(BS)... 

R2 for a Single Set of Variables 

R2 for Both Sets of Variables (B and S) 

3rd ._ FirstOrde;: 

U(B) _ _ 

U(S) 

Second Order C(BS) 

R' for a Single Set of Variables : 

RMor Both Sets of Variables (B and S) 



45 ... 




29 ... 




35 




53 . 




11 








11 


■ "65' 




06 


04 




05 




07 


07 


30 


30 


26 


26 


16 


16 


71 


71- 




52 


18 


58 


35 


61 


32 


74 


20 


82 


76 




63 


53 


64 


64 


67 


67 


78 


78 


87 


87 


923 


26 ... 




29 




19 




31 




10 -- 






"63' 




02 -- 




03 




02 




04 




20 


20 


28 


28 


31 


31 


26 


26 


69 


69 




46 


23 


57 


30 


50 


33 


57 


28 


79 


73 




49 


49 


58 


58 


52 


52 


60 


60 


83 


83 


2,372 


19 




18 




07 




17 




07 








03 




06 - 




03 




04 




04 




05 


05 


03 


03 


12 


12 


32 


32 


45 


45 




24 


08 


22 


09 


19 


15 


49 


36 


53 


49 




26 


26 


27 


27 


21 


21 


5? 


53 


56 


56 


2,453 



U(S) _ 09 

Second Order C(BS) 38 38 

R' for a Single Set of Variables.. 43 47 

RMor Both Sets of Variables and S) 52 52 1302 



unique portions for S at grades nine and (especialljO 
12, combined with a relatively stable second-order com- 
monality, suggest that th^g^^chools have a greater vo\<\ 
in influencing this outcome at the higher grade levels. 

Tl d squared multiple correlations obtained when both 
sets of variables ai'e entered into the regression shows a 
consistent increaae for Study Habits through grade nine, 
followed by a decrease at grade 12. The unique portion 
for B increases the higher grade levels, while the 
unique portions for 9 remain similar — except at grade 
12, .where they almost triple in magnitude. It is of in- 
terest to note that thv^ second-order commonality co- 
efficient, C(BS), decreases as the grade level increases. 
This trend, coupled with the increases in the unique por- 
tions for B at the higher grade levels, suggests that the 
Student Body variables may play an increasingly im- 
portant role in Study Habits that bears little relation- 
ship to the school's facilities, staff, or programs. 

Perhaps the most important variable in table 5.3.2.1 is 
Achievement, in the right-hand column. It is well rep- 
resented at all grade levels. Since students were tested 
in the early fall, about three weeks after the semester had 
started, we can get some idea of how the School vari- 
ables relate to Achievement at the first grade before 
they have had much of an oportunity to influence the 
students. In a sen&e, this is a near-zero point in the 
relationship. In fact, most of the relationships ^f the 
outcome variables at this point reflect the manner in 
which the nature of the student inputs are related to 
school attributes or resources. We saw in table 5.2.1 that 
at the first grade the school variables were moderately 

EMC 



to highly related to the students' Achievement, Socio- 
Econoniic Status, Family Structure and Racial-Ethnic 
Composition. The last three variables are in turn mod- 
erately related to Achievement. Table 5.3.2.1 shows that 
when both sets of variables are entered into the regres- 
sion the squared multiple correlation at the first grade 
is about .52. Interestingly enough, at the first grade 
Achievement is slightly more predictable with S than 
with B.^° 

Similarly, there is a greater unique portion here 
for S than for B. This correlation of S with B as they 
relate to Achievement is reflected by C(BS). It indi- 
cates that white children from the higher socioeconomic 
strata enter school with higher achievement levels 
than do nonwhite students from the lower socioeco- 
nomic strata. It also indicates that the white children 
tend to enroll in schools that have attributes or re- 
sources diflfering systematically from those of the 
schools in which the lower class, nonwhite students en- 
roll." 

Some indication of the kinds of variables involved in 
the relatively large unique portion for S at the first 

An analysis at the 1st grade was run to find otit if a Tnore 
comprehensive set of student body variables would reduce the mci^- 
nitude of the unique portion for the School variables. In addition to 
Socio-Economic Status, Family Structure and Racial-Ethnic Coxn- 
position» Percent of Entering Students Who Had Attended Kinder- 
garten was included in the Student Body set, and the same for 
nursery school. Although this larger set slightly increased both the 
commonality and the unique portion for B, it left the unique portion 
for S relatively unchanged. 

The kinds of school variables that are related to Achievement 
were discussed in chapter 4. 

45 



grade can be obtained from table 6.5.1 (p. 57). The 
School variables that retain a relationship with Achieve- 
ment after correlations attributable to the Student 
Body's Social Background have been partialed out are: 
Teaching Conditions, Percent White of the Students in 
Teacher's Class, Teacher's Vocabulary Sjore, and Percent 
of Students Who Attended Kindergarten. A number of 
these same variables also retcvi"" partial relationships at 
the higher grade levels (see tables 6.1,1-^6.5.1). It will 
be remembered that much of this information was given 
us by the school's staff. If thei'e is consistency in the kinds 
of students they get every year, then certain things the 
staff say about their most recent students will also hold 
for the students they are about to receive. If so, this 
would help to explain the existence of a unique contribu- 
tion of S to the prediction of Achievement at a near-zero 
point in the possible influence 3 could have had on 
Achievement. 

It is also noteworthy that the squared multiple corre- 
lations show a sjjarp increase from the third to the sixth 
grade and they" remain high at the higher grade levels. 
A reversal in the unique portion for B and S occurs at 
the third grade, and this trend persists at the higher 
grades. The second-order commonality coefficient shows a 
progressive increase from' the first to the 12th grades. 
Taken together, these trends suggest that the role the 
schools play in the achievement levels of their students 
may well be bound up with the kinds of students they get 
initially. 

Table 5.3.2.2 presents the squared multiple correlations 
and unique portions for those dependent or outcome vari- 
ables that are specific to schools with a 12th grade. These 
variables are: 

The percent of students from last year's graduat- 
ing class who went on to a regular 2-year or 4-year 
college; The percent of nonwhite students from last 
year's graduating class who went on to a regular 2- 
year or 4-year collage; 

The percent from last year's graduating class who 
went on to some postsecondary education or train- 
ing other than a junior college or 4-year coMege; 

The percent of nonwhites from last year's grad- 
uating class who v/ent on to some postsecondary edu- 
cation or training other than a junior college or 
4-year college; 



The approximate percent of boys who entered the 
IC .h grade but dropped out before graduation.^^ 

For Percent Going on to College, inspection of table 
5.3.2.2 shows that B has a smaller unique port on than 
S. However, the second-order commonality coefficient 
shows that most of the variance predictable from B is 
bound up with S. Further, Percent Going on to College is 
more predictable from S. These results suggest that the 
schools may play a greater role in Percent Going on to 
College than does the student's social background. Never- 
theless, the large area of overlap indicates that white stu- 
dents from the higher socioeconomic strata are the ones 
who tend to go on to college, and that they also tend to go 
to school with one another. 

A somewhat different trend holds for the four remain- 
ing outcome variables. Although S still has a greater 
unique portion than B, and althoucrh the outcome vari- 
ables are more predictable from S ti.^n from B, the sec- 
ond-order commonality coefficient CiiJS) is smaher for 
these four variables. These results suggest that S may 
have a greater role than B to play in these outcomes in- 
dependently of the kinds of students that the schools get 
initially. A later section of this chapter attempts to de- 
termine the aspects of the school for which this is true. 

The skeptic might argue, however, that the above 
trends may be due to one of the following considerations, 
or even to a combination of both : 

(1) indices such as Socio-Economic Status, Fam- 
ily Structure and Achievement are comprised of 
fewer variables at the lower grade levels, which 
would tend to result in a lower correlation of the in- 
dices with other variables; 

(2) similar kinds of variables" are included in 
both S and B, which would tend to inflate the corre- 
lations of School variables with Student Body vari- 
ables as they relate to the Outcome measures. 

Let us consider (1) first. Certainly, caution must be 
exercised in inferring a trend for those outcome meas- 
ures, such as Expectatims and Attitude Toward Life, 
that are sparsely represented at the third grade. It 
should be pointed out, however, that this representation 
improves markedly at the sixth grade, and is identical for 
the ninth and 12th grades. Moreover, the problem is least 

^2 Excluding transfers. 

13 E.g., student's Racial-Ethnic Group Membership and teacher's 
ditto. , - 



Table 5.3.2.2.--SQuared Multiple Correlations ^ of the 12th-Grade Student Body B and School Variables S With the 12th-Grade Outcome Measures, 
Expressed as a Function of Their Unique Association and Their Commonality Coefficients 

Dependent variables 



Percent going 
on to college 



Percent nonw'.iite 
going on to college 



Percent going on lo 
vocational training 



Commonality coefficients ^ 



Percent nonwhite 

go.it^ on to 
vocations) training 

B i 



Percent of boys 
who drop out 



First Order , 

Second Order C<BS) - 

R' for a Single Set of Variables 

R< for Both Sets of Variables (B and S). 



06 




03 ... 




01 




02 




03 






19 




18 




25 




20 




24 


32 


32 


02 


02 


01 


01 


03 


03 


08 


08 


38 


51 


05 


20 


02 


26 


05 


23 


10 


32 


57 


57 


23 


23 


27 


27 


24 


24 


34 


34 



* Rounded to 2 placfta of decimals with leading decimal points deleted. 
> There were 780 sclioola included in tliese analyses. 



acute for Socio Economic Status and Family Structure, 
since they are the indices best represented at all grade 
levels. For the School variables the problem does not 
arise at all, since they are the same for the different 
grade levels. Indeed, many of the schools that have stu- 
dent information for grade one in the sample alno have 
student information for grades three ai d six in the sam- 
ple. As for Achievement, it is well to recall from table 
4.2 in chapter 4 thut about 36 percent of total Achieve- 
ment variance is associated with the schools students 
attend, for all grade levels. The relative constancy of 
these values suggests that although caution must be exer- 
cised in inferring trends for the different outcome meas- 
ures, this problem is least prevalent for Achievement, 

In reply to (2), it can be pointed out that a number 
of preliminary analyses were conducted as a guide in se- 
lecting a comprehensive set of school variables. One of 
these analyses, given in table 5.3.2.3, involved eliminating 
the teachers' Racial-Ethnic composition. When the values 
in table 5.3.2.3 are compared with their counterparts in 
table 5.3.2.1 it becomes clear that the decrease in the 
squared multiple correlation when both sets of variables 
are enter r^d into the regression is very small. There is 
also little cr no decrease in the squared multiple correla- 
tions for iB and iS alone, or in the unique portions and 
second-order commonality coefficients for all of the out- 
come measures, except Achievement. Here, C{BS) shows 
a marked decrease, as does the squared multiple correla- 
tion of S. The unique portion for S stays about the same, 
while the unique portion for B about doubles in magni- 
tude. Thus, what was common to the Racial-Ethnic com- 
position of both the student body and the teachers has 
now been attributed to B, 

Since the reduction in predictability for S is small 
for all the dependent variables except Achievement, these 
analyses suggest that there may be something about be- 
ing a white or nonwhite teacher that is of considerable 
importance for Achievement but not for the other vari- 
ables. Perhaps there is an entire constellation of lifetime 
events involved in being a white or nonwhite teacher that 
is just not covered by our set of teacher and other school 
indices (see p. 28). In any case, the teachers* Racial- 
Ethnic Composition, rather than being a variable to be 
excluded from the analysis, appears to be an essential in- 
gredient in it, especially for school Achievement. 

The skeptic may still feel that we need a subset of 
school variables that is less bound to existing social con- 
ditions. An attempt was made to select such a subset in 



order to rerun these analyses. However, inspection of 
these variables showed that very few of them lacked 
some relationship to the socially determined needs or ad- 
vantages of the student body. For example, free lunch 
and milk programs tend to be found in nonwhite schools 
of lower SES, while the size, facilities, and expenditures 
of a school are reiated to whether its location is rural or 
urban.'* Indeed, if a school is at all influenced by the re- 
sources of its students or responsive to their needs, then 
many of the school variables will of necessity be related 
to the nature of the student body. Consequently, the set 
of school variables should be comprehensive in nature. 

It may also be suggested that, since there are regional 
differerces in Achievement and perhaps in other School 
Outcomes as well, differences that might better be at- 
tributed to regions are being attributed to differences 
among schools. There is some justice in this objection, in- 
asmuch as regional differences, as well as differences 
among rural, urban, and suburban schools are of interest. 
A later report in this series will address itself to this 
topic. The present report, however, addresses itself more 
to differences among schools on a nationwide basis," 

In view of the small unique portion for iS with some of 
the outcomes, there remains the question of whether or 
not any particular subset of School variables has higher 
commonality coefficients with B than other subsets. In 
order to answer this question, it is necessary to develop 
commonality coefficients for four sets of variables. 

5.4. COMMONALITY ANALYSES: THE FOUR-SET CASE 

The four-set case is considerably more complicated 
than the two-set case because a number of higher order 
commonality coefficients are introduced.^*^ 

5.4.1. Development of Commonalities for Four Sets 

Let the four sets of variables be denoted by Xi, X^, X^, 
and -3l4. Then the unique portion or first-order common- 
ality coefficients for the ith set is given by 

U(X,) ^RHX.X^XsX,) -/e^(XjM,) 

where 

R^(#) represents the squared multiple correlation 
for the particular set of \'ariables in parenthesis 
with the dependent variable. 

See chapter 4. 

i» See chapter 7, for an attempt to develop a .school taxonomy 
that would supplant both regional ant' ri?ral-urban groupings. 

See appendix II for an exposition the general case, under 
separate cover. 



Table 5.3.2.3.^Squared Multiple Correlations * of the 9th-Grade Student Body B and School Variables S Excluding Teacher Racial-Ethnic Compo* 
sition. Expressed as a Function of Their Unique Association and Their Commonality Coefficients 



Commonality coefficients ^ 












Dependent variable ' 










Expectations 




Attitude 
toward life 




Educational plans 
and desires 


Study habits 


Achievement 




B 


s 




B S 




B S 


B 


s 


B S 




First Order 


45 .. 






34 




35 


59 




23 










10 




05 


06 .. 




04 




04 


Second Order C(BS) 


07 




07 


25 


25 


26 26 


15 


15 


59 


59 


for a Single Set of Variables 


52 




17 


58 


30 


61 32 


74 


19 


82 


63 


for Both Sets of Variables (B and S) 


62 




62 


64 


64 


66 68 


78 


78 


87 


87 



^ Rounded to two places of decimals with leading decimal points deleted. 
3 There were 923 schools included in these analyses. 
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As an example, the unique portion for Vue fourth set 
would be written as 

U(X,) ^RHX,X,X,X,)-R'(X,X,X,) 

There is one unique value for each set of variables (in 
this case, the value is 4). 

The second-order commonality coefficient is given by 

C(X,Xj) ^RHX,X,X,X,) -U{X,)-UiX,) 

As an example, the second-order commonality coeffi- 
cient for the third and fourth sets is 

C(X,X,)^RHX^X,X,X,) -R^X.X,) - UiX,) -U(X,) 

There is one second-order commonality coefficient for 
each combination of sets (in this case, it is 6). 
The third-order commonality coefficient is given by 

C(MjXk) =ieMM,M,) -RnX^) -C{X,X,) - 

C(X.ZJ-C(XjXk) 

There is one third-order commonality coefficient for 
each three-way combination (in this case, it is 4). 

The fourth-order commonality coefficient, of which 
there is only one, is given by 

C{X,X^X,X,)^RnX,X-JC,X,) -C(X,X,X,) — 

C{X,X,X,) -C(MA) -C{X,X,X,) - 

C(X,X,)-C(X,X,) -C(X,X,)-C(X,X,) - 

C(X,X,) - C{X,X,) - UiX,) -UiX,) - U{X,) -V{X,) 

or 

the fourth-order coefficient can be verbally described 
as the squared multiple correlation for all four sets, 
R^ {X^X.X^^X^), minus the sum of the four third- 
order commonalities, CiX^XkXi), minus the sum of 
the six second-order commonalities, CiX^Xu), minus 
the sum of the four unique associations 
It follows that the squared multiple correlation for the 
X^ set can be represented as the sum of its unique associ- 
ation and its different order commonalities, thus 

R'{X,) =C(X,X^X,X,)'\-C{X,X^X,)+C{X,X,X,) -f- 

C(M3XJ 4-C(MJ +C(M,) 4-C(M,) + f/(X,) 

The four sets of variables to be used in these analyses 
were outlined in section 5.1 of this chapter. In addition to 
B as a designation for the set of three Student Body S - 
cial Background variables, we shall use 

T, for the set of 17 School Personnel and Personnel 

Expenditure variables 
P, for the set of 10 Pupil Programs and Policies 

variables 

F, for the set of four Facilities variables. 

These measures may be represented in tabular form 
as follows : 



Sets of regressor variables 



Commonality coefficients 



B 



First order:* 

U(B) XXXX 

U(T) XXXX 

U(P) XXXX 

u(r) XXXX 

Second order: 

C(BT) XXXX XXXX 

C(BP) XXXX XXXX 

C(BF) XXXX XXXX 

COP) XXXX XXXX 

C(TF) XXXX XXXX 

C(PF) XXXX XXXX 

Third order: 

C(BTP) 

C(BTF) 

C(BPF) 

C(TPF) 



XXXX XXXX XXXX 

XXXX XXXX XXXX 

XXXX XXXX XXXX 

XXXX XXXX XXXX 



Fourth order: C(BTPF) XXXX XXXX XXXX XXXX 

for a single set of variables R3(B) RHT) R2(P) R3(F) 



In the above tabulation the '*Z's" in the first column rep- 
resent the unique portion for 5, together with the amount 
of predictable variance that it shares with the other sets 
of variables. The second-order commonality coefficients 
show the amount of predictable variance that may be as- 
sociated with either of the two sets under consideration 
in each case. The third-order commonality coefficients 
show the amount of predictable variance that may be 
associated with .any of the three sets, but not the fourth. 
The fourth-order commonality coefficient, C{BTPF), rep- 
resents the va)'iance that may be associated with any of 
the four sets. The unique portions and the commonality 
coefficient values in each column sum to the squared 
multiple correlation, R\ for that set of variables. In the 
other columns, the commonality coefficients have the same 
values for the two, three or four sets represented in the 
parentheses. The tables in the following sections give the 
four-set commonalities for the different outcome mea- 
sures. 

5.4.2. Regression and Commonality Analyses for Four Sets 
of Variables 

In section 5.3.2 we attempted to^determine how much 
of the predictable variance in our set of School Outcome 
measures could be uniquely associated with S or B, and 
how much was common to the two sets. We found that 
much of the predictable variance was common to these 
two sets of variables, particularly for Achievement. We 
then wondered if there was some subset of the School 
variables that had more in common with the Student 
Body Social Background variables than the other sets. 

This section, on the other hand, attempts to answer 
the question: How much of the predictable variance in 
our measures of School Outcomes can be uniquely ap- 
portioned to B, or one of the subsets of S, and how much 
of it is common to the different combinations of the sets 
under consideration? Since many of the indices are 
sparsely represented at the third grade, emphasis will 
not be given to trends that originate there unless they 
are in alignment with the trend at the higher grade 
levels. Commonality values of 0.01 or less will not be 



discussed. Negative commonalities will be regarded as 
equivalent to zero. 

Table 5.4.2.1 gives the commonality values for Expec- 
tations. It will be noticed that, at each grade level, T is 
the subset of School variables that has the largest unique 
portion. The unique portion for P shows an increase at 
grades nine and 12, while the portion for F lias an ap- 
preciable value at only the 12th grade. Inspection of the 
second-order commonalities shows that the largest 
amounts of predictable variance are shared in common 
by B and T. There are slight second-order commonality 
values at grades nine and 12 for T and P, and at grades 
six and nine for B and P. A slight Vc lue for P and F is 
part negligible. The squared multiple correlations for 
each individual set of variables indicate that B and T 
found at grade 12 only. Both the third-order and the 
fourth-order commonality coefficients are for the most 



yield the greatest predictive power. These trends taken 
together suggest that B may play the greatest role in the 
development of Expectations, while at the higher grade 
levels the Student Body variables may come to share this 
role by virtue of their relationship or shared variance 
with T. At the higher grade levels, both P and F may 
also play roles. 

Table 5.4.2.2 gives the four-set commonalities for Atti- 
tude Toward Life. Inspection of the unique portions for 
the different grade levels shows that B has the largest 
value, while T and P increase very slightly at grades 
nine and 12. The second-order commonalities show that 
most of the predictable variance in Attitude Toward Life 
is common to B and T. The ether second-order com- 
monalities do not show any clear trends. There is some 
slight variance in B and P at the ninth grade, and iu P 
and F at the 12th grade. Those third-order commonality 



Table 5.4.2.1.— Squared Mu!ciple Correlations ' of B, T, P, and F With 
Expectations, Expres^y 'd as a Function of Their Unique Association and 
Their Commonality Coefficients 



Grade level 



6th 



CommonaMty coefficients - B 



First order: 
U(B).„. 
U(T) ... 
U(P)- - 



19 



26 



01 



02 



U(F). 



01 



01 



Second order: 

C(BT) 03 03 

C(BP) 01 

C(BF),. 

C(TP) _ _ 

C(Tn - - - 

C(Pn--- -- 

Third order: 

C(BTP) . 

C(BTF) 

C(BPF) 

C(TPF)._.. . 



01 



13 13 

02 



02 



01 01 01 04 04 04 

01 01 01 01 01 01 



Fourth order: C(BTPF),. _. 

for a single set of 

Variables... 24 06 03 01 46 20 07 01 

Grade level 



9th 



12th 



Commonality coefficients B 



B 



07 



First order: 

U(B) 45 06 

U(T) 05 12 

U(P) 03 _. 

U(F)... _ 01 03 

Second order: 

C(BT) 02 02 09 09 

C(BP) 02 02 01 01 

C(BF) 01 01 01 -01 

C(TP).. 03 03 -- 02 02 

C(TF). _ 03 03 

C(PF)_.. 02 -02 

Third order: 

C(BTP) 

C(BTF) 

C(BPF) 

C(TPF) 



01 01 01 -01 -01 -01 

02 02 02 03 03 03 

01 -01 01 

-01 -01 -01 



Fourth order: C(BTPF). 

R2 for a single set of 
variables 



02 02 02 02 

52 12 07 03 20 28 09 08 



^ Rounded to 2 places of decimals with leading decimal points deleted. 

3 The squared multiple correlations obtained when all 4 sets are entered into the re- 
gression for the diiT^rent grade levels are: 3d, 26; 6th, 49; 9th, 63; 12th. 44. The number of 
— ire: 3d, 2,453; 6th, 2,372; 9th, 923; 12th, 780. 
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Table 5.4.2.2.— Squared Multiple Correlations ^ of B, T, P, and F With 
Attitude Toward Life, Expressed as a Function of Their Unique Associ^' 
ation and Their Commonality Coefficients 



Grade level 



3d 



6th 



Commonality coefficients ^ 



First order: 
U(B).. 
U(T).. 
U(P).. 



18 



29 



04 



01 



u(n- 



Second Order: 

C(BT) 

C(EP) 

C(Bn 

C(TP)..._. 

C(TF) 

C(Pn 

Third order: 
C(BTP) _ .. 
C(BTF).... 
C(BPF).... 
C(TPF) 



01 01 



20 
01 



20 
01 



01 01 01 05 05 05 

_ 02 02 _ 02 



Fourth order: C(BTFP). 
R2 for a single set of 
Variables 



22 06 04 01 57 28 06 



02 



Grade level 



9th 



12th 



Commonality coefficients B 



F B 



01 



01 



22 22 



First order: 

U(B).. 29 14 

U(T) 01 03 

U(P) 01 

U(F)---- 01 .. 

Second order: 

C(3T) 17 17 

C(BP) 02 02 

C(Bn- - 

C(TP) 

CdO- 

^ C(PF) 01 01 

Third order: 

C(BTP) 05 05 05 06 06 06 

C(BTF) 02 02 02 04 04 04 

C(BPF) 02 02 02 

C(TPF) 01 01 01 

Fourth order: 

C(BTFP) C3 03 03 03 03 03 03 03 



02 02 



R2 for a single set of 
variables 



58 29 15 08 48 38 12 09 



1 Rounded to 2 placv^s of decimals with leading decimal points deleted. 

2 The squared multiple correlations obtained when all 4 sets are entered into the re- 
gression or the different grade levels are: 3d, 27; 6th, 58; 9th. 64; 12th, 56. The number of 
school:: are: 3d, 2,453; 6th, 2,372; 9th, 923; 12th, 780. 
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coefficients that involve B and T (viz, BTP and BTF) 
show that at grades nine and 12 there is an increase in 
the amount ci predictable variance shared by all four 
sets of variables. The squared multiple, correlations are 
greatest for B and T, but increase for the other sets at 
the higher grade levels. Taken together, these trends 
suggest that B m. y be more important in the develop- 
ment of Attitude Toward Life, but that T may come to 
share in this role at the higher grade levels. If other 
aspects of the school such as F and P are found to play 
a role, it is only through their sharing of variance with 
B and P. 

The four-set commonalities for Educational Plans and 
Desires are given in table 5.4.2.3. Inspection of the unique 
portions for the different grade levels shows that B has 

Table 5.4.2.3,— Squared Multiple Correlations ^ of B, T, P, and F With 
Educational Plans and Desires, Expressed as a Function of Their Unique 
Association and Their Commonaliiy Coefficients 



Grade level 



3d 



6th 



Commonality coefficients - B 



First order: 
U(B).- 
U(T)-- 
U(P)... 
U(F)-.. 



07 



19 . 



02 



01 



01 



Ul 



Second order: 

C(BT) _.. 08 08 

C(BP) _ 

C<BF) 

C(TP) 

C(TF)- 

C(PF) .. 

Third order. 

C(BTP). 

C(BTF) 

C(BPF) 

C<TPF) 

Fourth order: 

C(BTPF) 



21 21 

01 _ 01 



03 03 03 07 07 07 

- 01 01 _ 01 



R* for a single set of 
variables 



19 13 04 01 50 31 



09 



01 



Grade level 



9th 



12*h 



Commonality coefficients B T P F B T P 

First cwder: 

U(B) ... 

U(T)- 

U(P) 

U(F)- — 



35 



19 



03 



09 



01 



03 



01 



01 



Second order: 

C(BT) 

C(BP) 

C(BF) 

C(TP) 

C(TF) 

C<PF) 



14 14 20 20 

01 01 02 02 

01 01 

- "01 -01 

.... 01 01 02 _ 02 



Third order: 

C<BTP) 08 08 08 03 03 03 

C<BTF) 02 02 02 02 02 02 

C<BPF) 01 _ 01 01 

CCTPF).. 01 01 01 

Fourth order: C(BTPF)-- -01 -01 -01 -01 01 01 01 01 

9? for a single set of 
variables 61 28 10 04 47 37 10 06 

1 Rounded to 2 places of decimals^ with leadings decimal points deleted. 
"The squared multiple correlations obtained when sll 4 seta are enteretl into tl.3 re- 
greeaion for the different grade levels are: 3d» 21; 6th. 52; 9th, 67; 12th, 61. The number of 
^ I are: 3d, 2,453; 6th, 2,372; 9th, 928; 12th, 780. 
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the largest values, but that the unique portions for T 
increase at the higher grade levels. At grade 12 there 
is an appreciable unique portion of P. The second- 
order commonality coefficients are largest for B and T, 
However, none of the other second-order commonalities 
have appreciable values or show a clear trend. For the 
individual sets of variables, the squared multiple correla- 
tions are greatest for B and T; for the higher grade 
levels, P remains relatively stable, while F shows a slight 
increase. It seems that B may be most important in the 
development of Educational Plans and Desires, but that 
T may also make a contribution. 

Table 5.4.2.4 gives the four-set commonalities for 
Study Habits. The unique portions show that by far the 
greatest independent contribution to the prediction of 
Study Habits is from B, The only second-order common- 
Table 5.4.2.4. — Squared Multiple Correlatit jt:: of B, T, P, and F With 
Study Habits, Expressed as a Function of Their Unique Association 
and Their Commonality Coefficients 

Grude level 



3d 



6th 



Commonality coefltcients B 



First order: 
U(B).. 
U(T)_ . 
U(P).-. 
U(F)--- 



17 



31 



01 



01 



01 



01 



Second order: 

C(BT) 

C(BP) 

C(BF) 

C(TP) . 

C(TF) 

C(PF) 



Third order: 
C(BTP). 
C(BTF)- 
C(BPF)- 
C(TPF)-. 



22 22 

01 01 



19 19 

01 01 



01 



07 07 07 05 05 05 

01 01 01 01 01 01 



Fourth order: C(BTPF)- 

Rs for a single set of 
variables 



49 34 11 02 57 26 07 01 



Grade level 



9th 



12th 



Commonality coefficients B 



First order: 
U(B)... 
U(T)_., 
U(P).-- 
U(F)--- 



58 



02 



40 



01 



08 



03 



04 



Second order: 

C(BT) 08 08 

C(BP) - 01 01 

C(BF) 

C(TP) - 

C(TF) 

C(PF) .„ 

Tnird order: 

C<BTP) 

C(BTF) 

C(BPF) 

C(TPF) 



-01 -01 

-01 -01 

01 01 



-01 -01 



for a single set of 
variables 



03 


03 


03 




02 


02 


02 




01 


01 




01 


-01 


-01 




-01 


01 




01 


01 


01 




01 


01 












-02 


-02 


-02 


02 


02 


02 


02 


02 


02 


02 


02 


74 


16 


08 


05 


42 


11 


06 


03 



^ Rounded to 2 places of decimals, with leadJn? decimal points deleted. 

I The squared multiple correlations obtained when all 4 sets are entered into the re- 
gression for the different grade levels are: ad» 53; 6th» 60; 9th, 78; 12th, 66. The number ot 
schools are: 3d, 2,468; 6th, 2,372; 9th, 923; 12th, 7S0. 



ality coefficient that shows an appreciable value is C(.Br). 
The trend is for B, T, and P to share less of the pre- 
dictable variance as one ascends the grade levels. All 
four sets of variables come to share some of the common 
variance at the ninth and 12th grades, as can be seen 
from the fourth-order commonalities. The relative magni- 
tudes of the squ?M'ed multiple correlations for the indivi- 
dual sets remain roughly similar. These trends suggest 
that B comes to play an inci'easingly greater role in the 
development of Study Habits, and that this role is 
shared less and less by T. 

Four-set commonality analyses for Achievement are 
given in Table r.4.2.5. Inspection of the unique portions 
in this table shows that B makes a slightly greater in- 
dependent contribution to the predictability of Achieve- 
ment at the higher grade levels, but tapers off at the 

Table 5.4.2,5,— Squared Multiple Correlations ^ of T, and F With 
Achievement, Expressed as a Function of Their Unique Association 
and Their Commonality Coefficients 



Grade level 



1st 



3d 



Commonality coefficients - B 



First order* 
U(B).. 
U(T)..- 



05 



07 



06 



03 



02 



Second order: 

C(BT) 


. 28 


28 






35 


35 




CfBP) 








01 


ni 


C(BF) _.. . . 


C(TP) _ _ _. . 


C(TF) 


CfPF) 


Third order: 

C{BTP) 


07 


07 


07 




08 


08 
02 


08 


C(BTF) 


02 


01 


01 


02 


G2 


CfBPF)._ 










CfTPF) 


Fourth order: C(BTPF).. 


01 


01 


01 


01 








R' for a single set of 
variables.. 


43 


43 


11 


02 


.53 


,48 


09 02 










Grade level 










6th 




9th 






12th 


Commonality coefficients 


B 


T P 


F 


B T 


P F 


B 


T P F 



First order: 
U(B)._ 
U(T) . 
U(P)- 

U(F):.. 



10 



11 



03 



01 



02 



08 



01 



02 



02 



Second order: 

C(BT).... 55 55 : 49 49 45 45 

C(BP).,.. ._ 01 01 01 .... 01 

C(BF).. ... _ . 

C(TP) 01 01 _. 01 01 

c(TF)_-- _ _ 

C(PF) 



Third order: 

C(BTP) 12 12 12 .... 12 12 12 

C(BTF) 

C(BPF)... 02 02 .... 02 03 03 ... 

C(TPF) 01 .... 01 



07 07 07 .... 



Fourth order: C(BTPF) 06 06 

R' for a single set of 
variables 79 



03 
01 



17 
01 



17 

.... 01 



17 

01 



05 04 04 04 04 



72 14 02 82 72 22 10 82 74 14 22 



' Rounded ttj 2 places of decirrialH, with leading decimal points delete<l. 

» The squareti multiple correlutiona obtained when all 4 sets are entered into the re- 
gression for the dUferent jjracie levels are: lut, 52; 3d, 56; Cth, 83; 9th, Hi; J 2th. 8fi. The 
-0-»-r of schools are: 1st, 1,302; 3<i, 2,453; iith, 2^372; 9th, 923; 12th. 780. 
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12th grade. A diminishing role is played by T at the 
higher grade levels. The fact that the unique portion 
is so high at the lower grade levels is jjomewhat puzzling 
until one observes that the second-order commonality 
coefficient, C(BT], increases for the higher grade levels. 
This suggests that T coines to share more of the predic- 
table variance in Achievement at the higlier grade levels 
instead of making an independent contribution. The re- 
maining second-order commonalities are negligible in 
magnitude. The variables we hav^ called F, with P and S, 
share an increasing amount of variance at the ninth and 
12th grades. Similarly, all four sets of variables come to 
share an appreciable portion of the predictable variance 
at grades nine and 12, The squared multiple correlations 
for the individual sets increase in absolute value at the 
higher grade levels. The relative ordering, however, is 
for B to be slightly to appreciably larger than and 
for T to be larger than F — until the 12th grade. These 
results suggest that B and T may play an important role 
in the development of Achievement, If P and F play a 
role, it would be by virtue of their shared variances with 
B and T, 

Table 5.4.2.6 gives the squared multiple correlations 
and commonality coefficients for B, T, P, and F with 
Percent Going on to College or to Postsecondary Voca- 
tional Training and Percent of Dropouts. Inspection of 
table 5.4.2.6 shows that the fourth-order commonality 
coefficients are near j;ero for each of the dependent var- 
iables. The second noteworthy aspect of this table is that 
the differences in tJie commonality coefficients for Per- 
cent Going on to College seem to resemble those of 
Achievement. Unlike Achievement however, T has a 
larger unique portion than B. These results show that 
the greatest independent contribution to the Percent 
Going on to College is made by T, In addition, B makes 
an independent contribution, as well as sharing variance 
with T.^' 

The remaining variables have in common that at least 
one, and usually more than one, of the sets of School 
variables have a greater unique portion than B, For Per- 
cent of Nonwhite Going on to College all thre^cj sets of 
School variables have low-to-moderate unique portions. 
The higher order commonality coefficients are vanish- 
ingly small, except for the second-order commonality, 
C(TPF), for School Personnel, Pupil Programs and 
Facilities. In similar fashion, the three sets of School 
variables have low-to-moderate unique portions for Per- 
cent Going on to Postsecondary Vocational Training, The 
second- and third-order commonalities are negligible ex- 
cept for T and P. 

A somewhat similar trend can be noted for Percent 
of Boy Dropouts. The largest unique portion belongs to 
r, while P has a value that is about one-third of School 
Personnel. In addition, the Student Body variables have 
a value that is about half of the Pupil Programs unique 
portion. The only appreciable second-order commonality 
involves B and T, 



See following paragraphs and p. 38, for the specific school per- 
sonnel variables related to Percent Going on to College. 
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Table 5.4,2.6.— Squared Multiple Correlations ^ of B, T, P, and F 
With the 12th-Grade Outcome Measures, Expressed as a Function 
of Their Unique Associati »n and Their Commonality CoefHcienta 



Dependent variable 



Per*' int Roing Percent nonwhite 

or I college going on to college 



Commonality coefficients s B T P F B T P F 



First order: 

U(B) ... 06 03 

U(T) 12 08 

. U(P) 01 : 04 

U(F) 01 03 

Second order: 

C(BT) 21 21 -01 -01 

C(BP) 

C(BF) \ 

C(TP). 

C(TF) 

C(PF) 

Third order: 

C(BTP) 03 

C(BTF). 06 

C(BPF) 

C{TPF) 

Fourth order: C(BTPF)... 01 

for a single set of 
variables 38 



Dependent variable 



Percent going Percent nonwhite 

on to going on to Percent of 

vocational vocational boys who 

training training drop out 



Commonality coefficients BTPFBTPFBT RF 



First order: 

U(B) 01 02 03 . 

U(T) _ ... 05 07 14 

U(P) __ 13 08 05 ... 

U(FK.._.._ 04 04 01 

Second ordsr: 

C(BT) - 01 01 01 01 04 04 

C(BP) . 02 .. 02 

C(BF)... - 

C(TP).._ 02 02 03 03 01 01 

C(TF).._ 01 .. 01 .. 01 .. 01 

C(PF) -02-02 -01-OJ 01 01 

I 

Third order: 

C(BTP) -01-01-01 03 03 03 ... 

C<BTF) 01 01 .. 01 02 02 ... 02 

C(BPF) Oi:.. 01 01 

C(TPF) 03 03 03 03 03 03 

Fourth order: C(BTPF) 

for a single set of 

variables 02 11 14 06 05 11 10 05 10 25 12 04 



• Rounded to 2 places of (decimals, with leading decimal pjoints deleted. 

'The squared multiple currelatiuns obtained when all 4 sets are entered into re- 
gression arer Percent Going on to Coiieg^e, 57; Percent Nonwhite Going on to College, 23; 
Percent Going on to Vocational Training, 27; Percent Nonwhite Going on to Vocational 
Training, 24; Percent Boy Dropouts, 34; 780 schools were included in these analyaea. 

It may be objected that these results are due merely 
to the groupings of variables that were used. JRecognizing 
that there may be some validity to this argument, we 
saw that analyses for the two-set case of School and Stu- 
dent Body variables were presented first. We felt that 
agreement could be reached more readily on a classifica- 
tion of variables into School and Student Body indices. 
It appea'rs, then, that the use of subsets of School var- 
iables is a special case of the more general two-set case, 
and that any arbitrary division of the set of School var- 
iables would not alter the results obtained for this gen- 
eral case. Factor analyses were also conducted on these 



IS I.e., Principal Components analyses and Varimax rotations, 
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variables at the different grade levels in order to see if 
they formed any meaningful groupings. Most of them did 
not. 

5.5. POSSIBLE CAUSAL INFERENCES 

. In this chapter we attempted to determine the relative 
roles of student characteristics and school characteristics 
as they relate to different school outcomes such as 
Achievement A set of Student Body Social Background 
variables: (B) was selected. So were a comprehensive set 
of 31 School variables (S) and a set of outcome variables. 

Before regressions were computed the intercoiTela- 
tions of the outcome measures were inspected as well 
as their correlations with B, and the multiple correla- 
tions of S with each of them. These correlations showed 
that both B and S were moderately to highly correlated 
with the Outcome measures, as well as with one another. 
We inferred from this that when the schools were equated 
for the kinds of students they got initially, there would 
be very few differences left that could be related to S. 
Calculation of the regi*essions showed that this was so, 
and that the percent of variance in most of the Outcome 
measures associated with S that- was independent of B 
was relatively small, except for Achievement. In the case 
of Achievement, the percent of variance in the Outcome 
measures that was independently associated with either 
B or S was small. This confirmed what we had found 
earlier by inspecting the intercorrelatio'ns, namely that 
a high degree of correlation existed between B and S as 
they related to'^most of- the different outcome measures. 

In view of these results the special technique was de- 
vieloped that we have labeled "commonality analysis." 
Regression and commonality analyses were conducted for 
two and four sets of variables. These analyses were con- 
ducted in order to obtain answers to the question: How 
much of the predictable variance in our measures of 
School Outcomes can be uniquely apportioned to each set 
of variables, and how much is common to the different 
combinations of the sets under consideration? For the 
two-set case, S and. B were used. For the four-set case, 
B, r, P, and F were used. A summary of the resultant 
analyses is given below. 

To make causal i-nferences from such associational 
data it is necessary to make certain assumptions con- 
cerning the meaning of results obtained from a common- 
ality analysis. It does not seem unreasonable to assume 
that some degree of proportionality exists between the 
percent of variance of a dependent variable that can be 
uniquely associated with a set of variables and its causal 
influence. This possible influence will be called an "inde- 
pendent role*' or "independent contribution." 

It is not as easy, however, to assign some causal inter- 
pretation to the common portions of variance. In one. 
sense this shared variance between two or more sets of 
variables represents an indeterminate situation; we 
simply cannot tell to which of the sets the variance should 
be apportioned nor the extent to which these might repre- 
sent certain kinds of joint occurrences. For example, 
schools with a high incidence of disciplinary problems 



01 01 

01 01 

03 03 02 02 

02 02 01 01 



03 
06 



05 01 01 01 

.... 01 01 01 

02 02 02 



01 01 ■ 01 , 

49 09 11 05 11 08 07 



may have certain kinds of policies for handling these 
problems, whereas schools with a low incidence of such 
problems may not need a formal disciplinary system for 
handling them. This is not to say that these are necessary 
joint occurrences, but only that they may be found to- 
gether in schools as they have developed up to this point 
in time. 

The following inferences are organized around the 
different outcome measures. 

Expectations for Excellence. — The Student Body and 
School variables were both found to play increasingly 
large independent ro^es in Expectations at the higher 
grade levels. Up to the 12th grade, the Student Body 
variables plr.y a much greater role than the School vari- 
ables. At the 12th grade, however, there occurs a sharp 
reversal in their relative roles: the School variables now 
make a much greater contribution than the Student Body 
variables. Of the School variables, those that play an 
incrf^asingly gi'eater role at the higher grade levels are 
the ones we have called T, P, and F.- 

Attitude Toivard Life. — The independent role of the 
Student Body variables in AlLiaicie Touard Life increases 
at the higher grade levels and then drops off slightly at 
grade 12. The independent role of the School variables 
shows a progressive increase from grade six on. The 
measure of overlap increases at the higher grade levels. 
This suggests that the longer the Student Body and 
School variables are associated with one another as part 
of the educational process, the more their common role 
in the development of Attitude Toward Life tends to 
increase. 

Educational Plans and Desires^ — The Student Body 
variables play a greater independent role in the develop- 
ment of Educational Plans and Desires than do the 
School variables. However, the School variables play an 
increasingly greater independent role at the higher 
grades. The measure of overlap suggests that the Student 
Body and School variables have a common role in the 
development of Educational Plans and Desires. The 
School Personnel variables play an increasingly greater 
independent role at the higher grade levels, as well as a 
common role with tho Student Body variables. The Pupil 
Programs have a common role in combination with the 
Student Body and School variables. 

Study Habits. — The Student Body variables play an 
increasingly greater inde pendent role in the development 
of Study Habits at the Ingher grade levels. The School 
variables also play a gieatex' independent role at the 
higher grade levels, but their relative contribution is 
much less than for tlie Student Body variables. The pro- 
gressive decline in the magnitude of the measure of over- 
lap at the higher grade levels sugf,e<:;ts that, at the higher 
grade levels, tLe Student Body and School variables may 
have increasingly less of a common role in influencing 
Study Habits. The three subsets of School variables show 
a slight increase in their independent role at the higher 
grade levels. However, the common role of the School 
Personnel and Stud^int Body variables diminishes at the 



higher grade levels, as does their common role with the 
Pupil Program and Policy variables. 

Achievement — The independent role of the School var- 
iables in Achievement is greater than for the Student 
Body variables at the first grade. However, at the third 
grade these roles are reversed. "From the third grade on^ 
the Student Body variables play a grea^:er independent 
role than the School variables. The measure of overlap 
shows a progressive increase from the first thi'ough the 
12th grades. At the higher grades most of the predictable 
variance ir. Achievement is shared with the Student Body 
and School variables. None of the subsets of School vai'- 
iables play much of an independent role at the higher 
grade levels. In fact the School Personnel set shows a 
diminishing independent role at the higher gi'ade levels. 
The Sc^f ol Personnel variables have a large common role 
with the Student Body variables. This may have an in- 
fluence 0 1 Achievement, Likewise, the Pupil Programs 
and Fac.l.'ties may be making a contribution thi'ough 
their common role with the Student Body and School 
Personnel variables. These trends, juxtaposed with other 
considerations^, suggest that white students and students 
from higher socioeconomic strata acquire more knowl- 
edge from their school experiences than do nonwhite 
students or students from lower socioeconomic sti'ata. 
Moreover, the schools appear to play a role in influencing 
these differences. 

This line of reasoning is supported, in part, by tables 
5,2.1 and 5.3,2.1, which show that the intercorrelatiOns 
of the Student Body variables are faii'ly similar for all 
grade levels. These tables also show that the multiple cor- 
relations of the School variables with each of the Student 
Body variables are fairly similar. However, the correla- 
tions of the Student Body and School variables with 
Achievement increase for the higher grade levels. 

We also know from other analyses that when the 
achievement curves of white students are compared with 
those of nonwhite students they show an initial gap, and 
that this gap increases at the higher grade levels (Cole- 
man et, ah, 1966; Okada et. al.. Technical Notes 53 and 
54). Still other analyses following up the same students 
over time have shown that, after students had been 
equated for initial ability, high SES students learned 
more than low SES Students (Shaycoft, 1967). Table 4,2 
also showed that thei*e is a pronounced tendency for stu- 
dents of similar racial and socioeconomic backgrounds 
to go to school with one another. This aggregation of 
similar kinds of students into the same schools masks the 
differences that exist among students within each school, 
and therefore makes the school averages more predict- 
able. This greater predictability results in the high cor- 
relations that can be observed between such variables 
as Socio-Economic Status, Racial-Ethnic Composition and 
Achievement. Part of this increase in correlation with 
Achievement for the higher grade levels is attributable 
to the influence of the schools. 

Twelftk'Grade Outcome Measures, — For the remaining 
outcome measures the School variables make a much 
larger independent contribution than do the Student Body 
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variables. Indeed, the role of the Student Body variables 
is often negligible^ The^S.chool Personnel variables have 
a relatively large independent and common role, pri- 
marily with the Student Body variables, but. also with 
the Pupil Program and Facilities variables. The Student 
Body variables play an independent as well as a common 
role in Percent Coing on to College. It appears, however, 
that the School Personnel set of variables may play the 
largest role in influencing Percent Going on to College. 

For the remaining variables each of the three subsets 
of School variables plays a greater independent role 
than the Student Body variables. There is very little of 
a common role for these variables except for the School 
Personnel and Pupil Program sets. For the most part, 
the three sets of school variables tend to contribute in- 
dependently of one another. For Dropouts, however, 
there is a slight common role for the Student Body and 
School Personnel variables with the Facilities and Pupil 
Programs variables, respectively. 

SUMMARY 

We have seen that the Student Body Social Background 
variables may play a moderate-to-large role in influence 



18 With the exception of Facilities for Dropouts. 



ing Expectations for Excellence, Attitude Toward Life, 
Educational Plans and Desires and Study Habits. The 
School variables also play a role, but not nearly as large 
a one as the Student Body variables. We have also seen 
that a certain amount of variance is shared by these 
two sets of variables and that the extent of this sharing 
varies with the grade level and the school outcome under 
consideration. 

For Achievement we h.ave seen that the Student Body 
and School variables each play relatively small indepen- 
dent roles. But there is a dramatic confounding and 
perhaps interplay of these variables. These results sug- 
gest that the kinds of students a school gets initially, as 
well as its resources, play a role in influencing School 
outcomes. It is suggested that fir all of the outcome 
measures the school fosters moj a learning and motiva- 
tion in white students and students from the higher 
socioeconomic strata. 

For the remaining outcome measures the school vari- 
ables play a much greater independent role than the 
student body variables. Perhaps by the time students 
reach the 12th grade the school has more of an influence 
than at the lower grade levels. The next chapter will pre- 
sent partial correlations of the school variables with these 
outcome measures in an attempt to pin^^oint the specific 
kinds of variables that might have a causal influence. 
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6. Partial Correlations of Selected School Descriptive Variables With Outcome Measures 



This chapter presents a series of partial correlations 
in summary form. ^ The partial correlations in question 
are those of the different outcome measures with the in- 
dividual regressor variables, after certain other correla- 
tions had been eliminated. - They are presented in order 
to show what kinds of variables are related to the various 
outcome measures and to what extent. The advantage of 
partial correlations for this purpose is that they are more 
readily interpretable than regression coefficients because 
their magnitude and sign depend only upon the few var- 
iables that have been partialed out. In addition, they are 
often the desired end product of an analysis. The reason 
for this is that they describe a number of different rela- 
tionships between the regressor and dependent variables 
that can be utilized after the association attributable to 
some other variable has been removed. ^ Finally, partial 
correlations ".an give the reader a view of the data that 
differs some^/hat from one afforded by regression analy- 
ses. 

The summary tables are organized by the various out- 
come measures for each grade level. Each table, was de- 
veloped from the relevant series of detailed tables in ap- 
pendix XI, where separate treatment is given to the ef- 
fects at each stage of partialing out first Size, then Home 
Background, and finally Racial-Ethnic Composition. The 
tables in appendix XI also show the zero-order correla- 
tions (when no other variables are partialed out), and 
the squared multiple correlations of the variables par- 
tialed out with the dependent variable, for each grade 
level. These results are summarized here by the device 
of using an ''X'* to represent variables that had a resid- 
ual or partial correlation of 0.09 or greater, * after Size, 
Home Background, and Racial-Ethnic Composition had 
been partialed out. The value of .09 was chosen because 
each variable presented with the use of this cutoff had 
about one percent of the residual variance associated with 
it (that is, about 0.09 squared). 

A word of caution may be appropriate here. It can be 
expressed in the form of an example. At the ninth grade 
about 36 percent of the total variance in Achievement is 
asso'*iated with the schools (see table 4.2). Of this 36 
percent, 82 percent is accounted for by partialing out 
Size, Home Background, and Racial-Ethnic Composition 
(see appendix XI). The remainder — a mere 18 percent — 



1 For the tables on which these summary tables are based, see 
appendix XI, under separate cover. 

2 The correlations eliminated were those attributable to school 
Size (i.e., number of students), Student Body's Socio-Economic 
i>tatus, Racial-Ethnic Composition, and Family Structure. These 
variables are described in chapter 4. 

3 See McNemar, 1955, for an excellent introduction to parifal cor- 
relation techniques. 

•* I.e., gxoater in absolute value. 



can be explained by other variables. Now this 18 percent 
of the 36 percent becomes the base from which we are 
working when we look at the partial correlations that 
remain after Size, Home Background, a.id Racial-Ethnic 
Composition have been partiale.i out. As the following 
calculations show, 1 percent ox this remaining variance 
— our cutoff point — is indeed a very small fraction of the 
variance associated with the schools, let alone of the total 
Achievement variance. 

Total Achievement variance associated with the 
schools -0.36 

Unexplained school Achievement variance, i.e., the 
total Achievement variance associated with the 
schools that is left unexplained after partialing oui 
Size, Home Background and Racial-Ethnic Com- 
position = 1 ~ 0.82 = 0.18. 

Proportion of unexplained school Achievement vari- 
ance that "3 associated with one variable is at least 
oiie percent (viz, 0.00 squared) =0.01 

[Proporcion of unexplained school Achievement vari- 
ance that is accounted for by a single variable 
having a partial correlation of 0.09=^0.18x0.01 = 
0.0018 

Proportion of Total Achievement variance that is 
accounted for by a single v^*riabIe having a partial 
correlation of 0.00 with the unexplained school 
Achievement variance =-0.0018X0.36 = 0.000648, or 
approximately 0.001. 

Hence it can be seen that even though a variable can 
have what appears to be a relatively large partial corre- 
lation, the actual proportion of variance 5n a school Out- 
come measure that it can account for can be very small. 
The amount of Total variance it can account for may be 
even smaller. 

6,1, PARTIAL CORRELATIONS OF STUDENT BODY'S 
EXPECTATIONS FOR EXCELLENCE 

It will be seen from table 6.1.1 that after Size, Student 
Body Home Background and Racial-Ethnic composition 
had been partialed out, the following variables main- 
tained a residual correlation for two or more grade lev- 
els: 

Teacher's Racial-Ethnic Group Membership (nega- 
tively at grade 12), Contextual Vocabulary Score 
slightly negative), and Percent of White Students in 
Class; 

Student Body's Educational Plans, Study Habits, 
Attitude Toward Life, and Achievement Level (with 
a sign reversal at grade nine) ; 

Proportion of Females in Student Body, whether 
Parents Speak a Foreign Language at Home or Stu- 
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Tabic G.I.I.— Partial Correlations With Expectations for Excellence » Table 6.2.1.— Partial Correlations With Attitude Toward Life ^ 



Grade levels 



List of variables 



12 



Total 
X's 



Grade levels 



Daily attendance 

Teaching conditions 

Teacher's rcicial^ethnic group 

membership,... 

Contextual vocabulary score. . 
Percent of wiiite students at 

teaciier's undergraduate 

institution 

Percent wiiite of teaciier's 

students 

Stucfent body's educational 

plans and desires. 

Student body*s study habits. . 
Student body's attitude . 

toward life 

Student body's achievement 

level J. 

Proportion of females in the 

student body ■ 

Parents speak a foreign 

language at home 

Student speaks a foreign 

language outside of school. . 

Kindergarten attendance 

Nursery school attendance 

Total X's 



(-)X X 
(-)X (-)X 



X 



X 
X 

X 

(-)x 

X 

X 

X 
X 



X 

(-)X 



13 



X 

X 

X 

X 

X 

X 
X 
X 
8 



1 

2" 

3 

4 

4 

2 

3 

4 

3 
4 
2 

37 



* After purtjjitinK out School Size, Student Body's Hi^me Background, and Student 
Body's Racial-Ethnic Composttion. 

dent Speaks a Foreign Language Outside of School, 
and Kindergarten Attendance (i.e., the proportion of 
childi:en in the student body who attended kinder- 
garten and nursery school) 

The sign reversal at the 12th grade for Teacher's Ra- 
cial-Ethnic Membership may reflect a change that is as- 
sociated with nonwhite teachers. Perhaps nonwhite 
teachers at the twelfth grade have a different kind of 
student (e.g., they have lost the dropouts). The reason for 
.the sign I'eversal on the Teacher's Vocabulary Score is 
not so easy to suggest. Perhaps lower scoring teachers 
tend to produce unrealistically high Expectations. The 
sign revei'sal for Achievement may be due to the differ- 
ent variables used to represent these indices at the differ- 
ent grade levels. There is no ready explanation for the 
sign reversal for English (as opposed to some other lan- 
guage) spoken at home. 

S.2. PARTIAL CORRELATIONS OF STUDENT BODY'S 
ATTITUDE TOWARD LIFE 

The variables in table 6.2.1 that maintained a residual 
relationship for two or more grade levels were : 

Pupils Per Room (negatively, indicating more fa- 
vorable attitudes for fewer pupils per room); 

Student Body's Expectations, Educational Plans, 
Study Habits, and Achievement Level; 

Proportion of Females in Student Body, and Pro- 
portion of Students Who Speak English (as opposed 
to some other language) Outside of tJcliool and at 
Home ; 

Kindergarten Attendance, and Frequency of Par- 
ents' PTA Attendance (as reported by the child). 
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List oi variables 



12 



Total 
X s 



Pupll-teacher ratio (-)X 

Pupils per room (-)X (-)X 

Compulsory attendance law 

Daily attendance X 

Teaching conditions )X - 

Teacher's preference for student 

ability level X 

Teacher's racial-ethnic group 

Membership (— )x 

Contextual vocabulary score _ 

Percent of white students at 

teacher's undergraduate 

Institution (— )x 

Percent white of teacher's 

students (— )X 

Student body's expectations 

for excellence XXX 

Student body's educational 

plans and desires X X 

Student body's study habits X X 

Student body s achievement 

level... X X 

Proportion of females in the 

student body 

Parents speak a foreign 

language at home X X 

Student speaks a foreign 

language outside of school ' X X 

Kindergarten attendance X 

Nursery school attendance _ 

Frequency of parents' PTA 

attendance X X 

Total X^s. 10 10 



X 
X 



X 
X 



8 



1 

1 

3 

4 
4 

3 

2 

3 

3 
2 
2 

2 
37 



' See footnote to table 6.1.1. 

6.3. PARTIAL CORRELATIONS OF STUDENT BODY'S 
EDUCATIONAL PLANS AND DESIRES 

Only those variables that appeared at two or more 
grade levjls are discussed in this section. As can be seen 
from table 6.3.1, these variables are: 

Specialized Staff and Services (with a slight neg- 
ative value); 

Table 6.3.1.— Partial Correlations With Educational Plans and Desires ' 



Grade levels 



List of variabfes 



12 



Total 
X's 



Specialized staff and sen/ices.. 
Principal's estimate of the 

school's reputation _ 

Daily attendance X 

Teaching conditions X 

Teacher's socio-economic 

background. _ {— )X 

Teacher's Preference for 

student ability level X 

Teacher's racial-ethnic group 

membership _ _ 

Contextual vocabulary score (— )X 

Percent of white students at 

teacher's undergraduate 

institution :_. '. _, 

Percent white of teacher's 

students ^ 

Student body's expectation for 

excellence J X 

Student body's study habits X 

Student body's attitfide 

toward fife.~r-^.-i__. . X 

Student body's achievement 

fevel X 

Proportion of females in the 

student body...... (— )X 

Parent's speak a foreign 

language at, home L 

Student speaks a foreign 

language outside of school 

Kindergarten attendance (— )X 

Nursery school attendance 

Total X's. 12 



(-)X (-)X 



X 
X 



X 
X 



X 
6 



X 
X 

X 

X 

X 

X 

X 
X 
X 
9 



0 
2 
2 

1 

1 

0 
1 

0 

0 

4 
4 

4 

4 

3 

1 

1 
? 
2 
34 



^ See footnote to table 6.1.1. 



Percent of Students in Daily Attendance; 

Teaching Conditions (i.e., the teachers' view of the 
student body as to how much effort they put foilh, 
school problems, etc); 

Student Body's Expectations, Study Habits, Atti- 
tude Toward Life, and Achievement Level; 

Proportion of Females in the Student Body (with 
a sign reversal at the 12th grade) ; 

Nursery School Attendance. 

The negative sign for Specialized Staff and Services 
may indicate that, although the student body requires 
specialized staff (remedial reading and math teachers, 
etc.), and although these specialists may produce more 
Achievement (see table 6.5.1), the students may have 
fewer plans to continue on in school. The sign reversal 
for Proportion of Females at the 12th grade is not readily 
explained. 

6.4. PARTIAL CORREUTIONS OF STUDENT BODY'S 
STUDY HABITS 

It will be iseen from table 6.4.1 that the following re- 
gressor variables i-etained a residual relationship of .09 
or greater at two or more grade levels: 

Student Body's Expectations, Educational Plans, 
Attitude ToAvard Life, and Achievement Level (w^ith 
a sign reversal at grade 12) ; 

Proportion of F males in Student Body and pro- 
portion of students who speak English as opposed to 
some other languag e; 

Kindergarten ard Nui sery School Attendance and 
Parents' PTA Attendance (as reported by the stu- 
dent) . 

Table 6,4.1.— -Partial Correlations With Study Habits » 



Grade levels 



List of variables 



12 



Total 
X's 



C'.Tipulsory attendance law_ - 

Daily attendance x" 

Teaching conditions 

Teacher's preference for 

student ability _ 

Teacher's raciat-ethnic group 

membership 

Contextual vocabulary score 

Percent of white students at 

teacher's undergraduate 

Institiition 

Percent white of teacher's 

students . (^)X 

Student body's expectations 

for excellence X 

Student body's educational 

plans and desires . X 

Student body's attitude 

toward life X 

Student body's achievement 

level 

Proportion of females in the 

student body__ X 

Parents speak a foreign 

language at home X 

Student speaks a foreign 

language outside of school X 

Kindergarten attendance _ 

Nursery school attendance. _> 

Frequency of parents' PTA 

attendance X 

Total X's 9 



X 
X 



X 
X 



X 

X 

X 

X 

X 

X 

X 
X 
X 



X 
9 



13 



1 

1 

4 

4 

4 

3 

4 

3 

3 
2 
2 

2 
37 



1 See footnote to table 6.1.1. 
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The sign reversal for Achievement at the 12th grade 
may indicate that the lower achieving students who re- 
main in. school (as opposed to the dropouts) report more 
studious habits than do the higher achieving students.^ 
This ]ine of reasoning is supported by the fact that 
Achievrment is negatively related to the Percent of Drop- 
outs (see appendix XI). 

6.5. PARTIAL CORRELATIONS OF SCHOOL 
ACHIEVEMENT LEVELS 

Table 6.5.1 shows that the following v?"iables main- 
tained a residual relationship for two or more grade lev- 
els: 

Specialized Staff and Services, Pupil-Teacher Ra- 
tio, (negatively, indicating higher achievement levels 
for fewei pupils per teacher), Teacher Exams, or 
the use of teacher examinations in the appointment 
process (also negatively), and\he enforcement of a 
Compulsory Attendance Law; 

Teaching Conditions, Teacher's Racial-Ethnic. 
Croup Membership, Annual Teaching Salary, Con- 
textual Vocabulary Score, and College Attended; 

Percent of White Students at Teacher's Under- 
graduate Institution, and Percent of White Students 

Table 6.5.1. — Partial Correlations With Achievement ^ 



Grade levels 



List of variables 



12 



Total 
X's 



(-)X 



Specialized staff and services.. X X 

Availabifity of texts 

Pupil-teacher ratio. (— )X 

Principal's estimate of the 

school's reputation 

Teacher exams (— )X 

Principal's estimate of school 

problems. _ _ 

Compulsory attendance law X X 

Pcpll assignment 

Daily attendance 

Teaching conditions X- X X 

Teacher's socio-economic 

background. 

Teacher's college attended X X 

Teaching related activities.. __. 

Teacher's preference for 

student ability level. 

Teacher's racial-ethnic group 

membership 

Annual teaching salary X 

Contextual vocabulary score 

Percent of white students at 

teacher's undergraduate 

institution. - . X 

Percent white of teacher's 

students (— )X 

Student body's expectations 

for excellence (— )X 

StL/dent body's educational 

plans and desires X X 

Student body's study habits... (— )X 

Student body's attitude 

toward fife X X 

Proportion of females in the 

student body )X 

Parents speak a foreign 

language at home (— )X 

Student speaks a foreign 

language outside of school (— )X 

Kindergarten attendance X X 

Total X's 10 17 



X 
X 



X 
X 
X 



X 

7 



2 

2 

1 

4 
3 

3 

2 

2 

2 
5 

56 



> See foomote to table 6.1.1, 



° This would require that similar kinds of students be aggregated 
in schools with one another — as, indeed, has been shown to be the 
case (see table 4.2). 
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in Teaci^r»r*s Class (with a sign reversal at the 12th 
gi-ade); 

Student Body's Attitude Toward Life, Proportion 
of Females in Student Body (negatively, indicating 
higher achievement levels for a higher proportion of 
males), Kindergarten Attendance, and the propor- 
tion of students whose parents speak English at 
home (negatively). 

The negative sign for Teacher Exams may indicate 
that it is the schools with lower achieving students that 
use teacher exams in the appointment process in order 
to keep out unfit teachers. Or it may be that those teach- 
ers who are best able to produce achievement in their stu- 
dents are in such demand that they do not have to sub- 
ject themselves to an examination procedure. The reason 
for the sign reversal in Percent of White Students in 
Teacher's Class is not readily apparent. The same is true 
of Parents Speak a Foreign Language at Home. The si.cfn 
reversal for Study Habits may reflect in part the influ- 
ence of the dropouts (see p. 37). 

6.6. PARTIAL CORRELATIONS FOR THE SPECIAL 
12TH-GRADE OUTCOME MEASURES 

The partial correlations for the special 12th-grade out- 
come measures — Percent of 12th-Grade Graduates Going 
on to a 2- or 4-Year College, Percent of 12th-Grade Grad- 
uates Going on to Postsecondary Vocational Training, and 
Percent of Boy Dropouts — are given in appendix XI. 
Here, instead of a single summary table, each set of re- 
sults will be summarized separately. 

The partial correlations for Percent of 12th-Grade 
Graduates Going on to a 2- or 4- Year College showed 
that the following regressor variables retained a resid- 
ual relationship: 

Plant and Physical Facilities, Number of Hours 
Homework Expected Per Day, and Percent of Boy 
Dropouts (negatively, indicating that schools with a 
higher percent of students going on to college have 
fewer dropouts) ; 

Teaching Conditions and Teacher's Preference for 
High-Ability Students; 
« Student Body's Attitude Toward Life, Educational 
Plans and Desires, and Achievement Level. 

The partial correlations for Percent of 12th-Grade 
Nonwhite Graduates Going on to a 2- or 4- Year College 
showed that the following variables retained a residual 
relationship: 

Percent of Nonwhites Going on to Vocational 
Training and Number of Years Since Nonwhites 
Entered the School ; 

Age of Building (negatively, v/hich indicates more 
nonwhites going on to college from the newer 
Schools); 

Teacher's Training, Teacher's Assignment to Pres- 
ent School (negatively, which indicates that the teach- 



® Percent of Girl Dropouts was eliminated from the analyses be- 
cause it had a correlation of 0.87 vvith Percent of Boy Drcpouts. 
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ers are assigned to the school), and Percent of White 
Students in Teacher's Class (negatively, indicating 
that there is a tendency for there to be more non- 
whites in the classrooms of schools that have more 
nonwhites going on to college) . 

The partial correlations for Percent of 12th-Grade 
Graduates Going on to Postsecondary Vocational Train- 
ing showed that the following variables retained a re- 
sidual relationship: 

Instructional Facilities, Specialized Staff and Serv- 
ices, and Pupil-Teacher Ratio. 

The partial correlations for Percent of 12th-Grade 
Nonwhite Graduates Going on to Postsecondary Voca- 
tional Training showed that the only variable retaining a 
residual relationship was Percent of Nonwhite Going on 
to College. 

The partial correlations for Percent of Dropouts showed 
that the following regressor variables retained a resid- 
ual relationship: 

Tracking and Ability Grouping; 

Availability of Texts (negatively, which indicates 
fewer texts available in adequate numbers) ; 

Percent Going on to College (negatively, which 
indicates either that higher dropout schools have 
fewer students going on to college or that a college- 
bound orientation on the part of the students may 
play a role in having a small number of dropouts); 

Teacher Examinations, Scope and Severity of 
School Problems, percent of students in Daily At- 
tendance; 

Teaching Conditions (negatively, which indicates 
that the teachers feel the students put forth little 
effort to achieve, there are many school problems, 
• etc.); 

Teacher's Preference for High-Ability Students 
(negatively, which indicates either that schools with 
many dropouts have few teachers who prefer high- 
ability students, or that the teacher's preference for 
high-ability students plays a role in having fewer 
dropouts) ; 

Teacher's Racial-Ethnic group membership (which 
indicates that schools with predominantly white 
teachers tend to have more dropouts than schools 
with predominantly nonwhite teachers); 

Teacher's Assignment to Present School (nega- 
tively, which indicates that higher dropout schools 
are more likely to have teachers who did not choose 
the school but were assigned to it) ; 

Student Body's Attitude Toward Life (negatively, 
which indicates that a less favorable attitude toward 
life on the part of the student body is associated 
with a higher proportion of dropouts). 

SUMMARY 

We saw in chapter 5 that the school variables and stu- 
dent body variables became more and more interrelated 
(or correlated) with some of the outcome measures over 



the different grade levels. This effect was most noticeable 
in the case of Attitude Toward Life, Study Habits, and 
Achievement, Consequently, the influence of many school 
variables may be bound up with the nature of the stu- 
dents. To the extent that this is 50, the students' role in 
the school outcomes would not be revealed in an analysis 
of this nature* This is an extremely important point, and 
one that must be borne in mind in the following sum- 
maries of the partial correlational analyses. 

Expectations for Excellence, — The regressor variables 
that appear to play a role in Expectations for Excellence, 
independently of the social background of the student 
body, are; 

Teacher's Vocabulary Score (a slight negative 
value, indicating either that the students with higher 
expectations tend to have lower scoring teachers or 
that lower scoring teachers may play a role in pro- 
ducing higher expectations which might even be un- 
realistic) ; 

Percent White of Teacher's Students; 

Student Body's Educational Plans and Desires^ 
Study Habits, and Attitude Toward Life; 

Proportion of Females in the Student Body, and 
Kindergarten and Nursey School Attendance. 

Attitvde Toward Life. — The corresponding variables 
for Attitude Toward Life appear to be : 

Percent of Graduates Going on to College^ Student 
Body's Expectations, Educational Plans, Study Hab- 
its, and Achievtment Level ; 

Proportion of Females in Student Body and pro- 
portion of students who speak English (as opposed 
to some other language) at home and outside of 
school; . \ 

Kindergarten and Nursery School Attendance, and 
Parents' PTA Attendance. 

Educational PUms and Desires. — Specialized Staff and 
Services plays a slightly negative role in Educational 
Plans and Desires, This role is independent of the stu- 
dent's social background, which may indicate that spe- 
cialized staff preponderate in schools where the stidents 
are in need of remedial work, but where they do not 
plan to stay on long in school. Still other variables that 
play a role are: Percent of Students in Daily Attendance: 
Percent Going on to College; Teaching Conditions; Stu- 
dent Body's Expectations, Study Habits, Attitude To- 
ward Life, and Achievement Level; and Nuvsery School 
Attendance. 

Study Habits. — The variables that play an independent 
role in Study Habits are primarily the Other Outcome 
measures of: Strident Body's Expectations, Educational 
Plans, Attitude Toward Life; Proportion of Females in 
Student Body ; Kindergarten and Nursery School Attend- 
ance; Parents' PTA Attendance; and the proportion of 
students who speak English (as opposed to a foreign lan- 
guage) at home or outside of school. 

Achievement — The number of variables that appear to 
play an independent role in Achievement is greater than 
for the other outcome measures. These variables are: 
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Specialized Staff and Services; Pupil-Teacher Ratio (neg- 
atively, indicating higher achievement levels for fewer 
pupils per teacher) ; use of Teacher Examinations in the 
appointment process (negatively, which may indicate 
either that lower achieving schools use these to keep out 
less capable teachers, or that the better qualified teachers 
who are more likely to produce Achievement in their stu- 
dents are in such demand that they do not have to sub- 
ject themselves to an examination procedure) ; enforce- 
ment of a Compulsory Attendance Law; Percent Going on 
to College; Teaching Conditions; Teacher's College At- 
tended, Racial-Ethnic Group Membership, Annual Teach- 
ing Salary, and Vocabulary Score; Percent of White Stu- 
dents at Teacher's Undergraduate Institution; the Stu- 
dent Body's Educational Plans and Attitude Toward Life; 
the Proportion of Females in the Student Body (nega- 
tively, which indicates a slight tendency for higher 
achievement levels for a higher proportion of males); 
Kindergarten Attendance; and proportion of students 
who speak English as opposed to some other language at 
home (negatively, which begs a ready explanation). 

Percent to College, — The variables that play an inde- 
pendent role in Percent Going on to College are; the Plant 
and Physical Facilities; amount of Homework Expect>ed; 
the Percent of Dropouts (negatively, which indicates that 
schools with a higher percent going on to college have 
fewer dropouts); teachers feeling that they have more 
favorable Teaching Conditions, and showing a preference 
for high-ability students; and Student Body's Educational 
Plans, Attitude Toward Life and Achievement Level. 

Percent Nonwhite to College, — The following variables 
play a role in Percent Nonwhite Going on to College inde- 
pendently of the social background of the students and 
the Size of the school : Age of Building (negatively, which 
indicates that college-going nonwhites come from newer 
buildings) ; length of time since Nonwhite Entered the 
School; Percent Nonwhite Going on to Postsecondary Vo- 
cational Training; Teacher's Training; and Percent of 
White Students in Teacher's Class. 

Percent to Vocational (Total and Nonwhite), — The 
variables that appear to play an independent role in Per- 
cent of Graduates Going on to Vocational Training are ; 
Instructional Facilities; Specialized Staff and Services; 
and Pupil-Teacher Ratio. The only variable that has a 
role for Percent Nonwhite Going on to Postsecond^'T Vo- 
cational Training is Percent of Nonwhite Students Going 
on to College. 

Percent Dropouts, — The following variables play an 
independent role in Percent of lOth-Grade Boy Dropouts/ 
(or Girl, since they are highly correlated) : Tracking; 
Availability of I'exts (negatively, which indicate fewer 
texts available in sufficient numbers) ; use of Teacher 
Exams in the appointment process; a high rating on 
Scope and Severity of School Problems (destruction of 
property, racial tension, etc.); Percent of Students in 
Daily Attendance (negatively, which indicates that 
schools with a la/*ger number of dropouts also experience 
a greater percentage of absences); Percent to College 
(negatively, which suggests either the presence of many 
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dropouts reduces the percent going on to college or, con- 
versely, that the presence of a h *gh proportion of college- 
bound students p]a3^s a I'ole i i lessening the number of 
dropouts); less favorable Teaching Conditions; Prefer- 
ence for Hi^h-Ability Students (the teachers in schools 
with a low percentage of dropouts express a preference 
for high-ability students, which may piny a role in re- 
ducing thr» number of dropouts); Teacher's Racial-Eth- 
nic Group Membership (schools with a high percentage 
of dropouts tend to have more white teachers) ; the 
Teacher's Assignment to his Present School (negatively, 
which indicates that the teacher was placed in the school 
rather than having voluntarily chosen it) ; and Attitude 
Toward Life (negatively, indicating that a more favor- 
able Attitude Toward' Life is associated with fewer drop- 
outs) . 

6.7, POSSIBLE CAUSAL INFERENCES 

In many instances it is more difficult to give a causal 
interpretation to these partial correlations. In some cases 
it seems one could argue that the causal direction cculd 
be either way or both ways. In other cases it seems quite 
reasonable to suppose that the partial correlation repre- 
sents both a cause and an effect. For example, a non- 
white teacher is more likely than a white teacher to have 
attended an undergraduate institution in which the stu- 
dents are predominantly nonwhite, and to have gone from 
there to a teaching situation in which both the students 
and the staff are predominantly nonwhite. Now, if there 
are less stringent requirements in nonwhite institutions 
and if those who teach in them have a less adequate prep- 
aration, then it seems likely that a cycle is set up which 
will perpetuate itself : poorer preparation of the teachers 
may i-esult in less Achievement on the part of the stu- 
dents, some of whom in turn may attend predominantly 
nonwhite undergraduate institutions and then go into 
nonwhite teaching situations. 

The inferences we have chosen to make will be orga- 
nized around the following groups of variables: those 
that refer primarily to the school's Physical Facilities; 
those that i^efer to the school's Policies and Practices; 
those that refer to attributes of the school Personnel and 
Personnel Expenditures; and those that refer to attri- 
but'^.s of ^ the Student Body. When the term "social back- 
ground" is used it refers to the student body^s Socio- 
Economic Status, Family Structure and Racial-Ethnic 
Composition. 

Physical Facilities. — The relationships of Physical Fa- 
cilities to the outcome measures are conspicuously few. 
It is not clear why schooh with ^ larger plant and more 
physical facilities should have a higher percent of stu- 
dents going on to college. However, it is reasonable to 
expect that schools with many such Instructional Facili- 
ties as shops, labs, etc. might be able to involve their 
students in certain kinds of vocational activities, thereby 
stimulating them to pursue training beyond high school. 
The relations of Age of Building to Percent of Nonwh'tes 
'Gfoing on to College suggests that some of the newer schools 
are sending more students on to college. But it is not clear 
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why. Perhaps the new schools are located in urban areas 
where colleges are more accessible. Some of these new 
schools may even include junior colleges. One interest- 
ing result is the negative relationship of Pupils Per Room 
to Attitude Toward Life, It looks as if fewer Pupils Per 
Room means more intimacy among the pupils, and that 
this in turn may have an influence on the development of 
favorable attitudes. Although such variables as these are 
related to school outcomes independently of the students' 
social backgi'ound and of School Size, the number of re- 
lationships is relatively small as we shall see. 

Policies avd Practices, — Variables relating to a school's 
Policies and Practices are more numerous than those 
relating to its Physical Facilities. Nevertheless, relation- 
ships between th^m and the outcome measures are still 
relatively infrequent. Thus, the practice of tracking and 
ability grouping has received much attention and dis- 
cussion. Our analysis, however, showed that it is related 
only to the Percent of Dropouts. But it is difficult to say 
to what extent this is a cause and to what extent it is a 
response to the nature of the student body. If it were 
playing a causal role one might think it would be related 
to Achievement." Similarly, the provision of texts in 
sufficient numbers is rv lated to only one outcome meas- 
ure, the Percent of Dropouts, and the relationship is a 
slight one. This may reflect a situation that aggravates 
or further contributes to the num.jer of dropouts. The 
Pupil-Teachev Ratio is related negatively to Achievement 
and positively to the Percent of Graduates Going on to 
Postsecondary Vocational Training. If this can be re- 
garded as an index of teacher ^'overload" it suggests that 
there is less "overloading" in higher achieving schools 
(which may result in more achievement), and more 
"overloading" in schools that have many students going 
on to postsecondary vocational training. Similarly, the 
fact that Teacher Exams is related negatively to Achieve- 
ment- and positively to Percent of Dropouts suggests 
either that the better teachers (who might produce more 
Achievement) seek out situations where they do not have 
to take exams, or that the lower achieving, high dropout 
schools have to use Teacher Exams as a screening device, 
presumably because they have difficulty getting qualified 
teachers. 

In conclusion, we must admit that, as with the facility 
vai'iable:., relationships between the policy and practice 
variabl rs and the outcon^e measures are rather few and 
far between. 

Personnel and Personnel Expenditures — The group of 
variables we have called Personnel rind Personnel Ex- 
penditures manifests a greater frequency of association 
with the outcome measures. This association is indepen- 
dent of the students' social background and Size of the 
school, but not, as we shall see, of various racial-ethnic 
factors. One of the more prominent variables is the 
school's Specialized Staff and Services. It is negatively 
associated with Educational Plans and Desires and posi- 



Of course, this particular analysis does not single out particular 
subgroups of students for whom tracking may or may not play a 
decisive role. 
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tively with Achievement and with Percent of Graduates 
Going on to Postsecondary Vocational Training. The *'spe- 
cialized staff" of this index include all the specialized 
teachers that a school has — teachers of art, music, speech, 
and remedial reading, as well as guidance counselors, 
librarians, nurses, and the number of special classes 
offered. The partial correlations here suggest that a high 
score on Specialized Staff and Services tends to be char- 
acteristic of schools where the students do not have long- 
range educational plans. These same schools may produce 
more Achievement (perhaps through the influence of the 
specialized teachers) , and may have more graduates who 
go on to postsecondary vocational work (perhaps through 
the influence of the guidance counselors) . 

Teaching Conditions is another salient variable in this 
set. It is positively associated with Student Body's Edu- 
cational Plans and Desires, Achievement, and Percent 
Going on to College. It is negatively associated with Per- 
cent of Dropouts. This index indicates the tea^h?r's view 
of nis teaching situation. A teacher with a high score is 
telling us that he feels that the students put forth a lot 
of^ effort to achieve and are of high academic ability. He 
also feels that the school ha^ a good reputation and that 
there is a relative absence of school problems, etc. A 
teacher with a low score feels that there are many prob- 
lems with the students. The important point to note is 
that this is what the teacher feels; the associations ~ 
served with this index are independent of the social back- 
ground of the students in his school. Consequently, the 
teacher's attitudes toward the students may influence 
certain school outcomes independently of the student's 
social background. This may be the case with Achieve- 
ment and with Student Body's Educational Plrais and 
Desires. Man}^ of the same kinds of considerations apply 
to Teacher's Preference for Studen1>Ability Level. More- 
over, the Teacher's College Attended is positively related 
to Achievement.^ 

Conspicuous by reason of their failure to enter into any 
relationship are such variables as Teacher's Localism, 
Teacher's Socio-Economic Background, and Teaching-Re- 
lated Activities. The relationship of Teacher's Training 
to Percent of Nonwhite Going on to College baffles ready 
interpretation. One would anticipate that this index 
would be related to more than just this particular out- 
come. 

The Teacher's Racial-Ethnic Group Membership, how- 
ever, is positively related both to Achievem^^nt and to 
the Percent of Dropouts. This suggests that white as 
opposed to nonwhite teachers may both promote more 
Achievement in their students and promote more drop- 
outs. Indeed, if Achievement were negatively related to 
Percent of Dropouts one might facetiously argue that 
the teachers produce more Achievement by encouraging 
the lower achieving students to drop out. The role of 
white teachers in producing achievement is a point to 
which we shall return. 

^ A teacher with a high score on this index went to a public or 
private university (as opposed to a junior college or teachers* col- 
lege) that offered an advanced degree, and felt that the school at 
which he was teaching had a high acad.-^mic standing. 

ERIC 



Higher paid teachers are found in higher achieving 
schools independently of student body's social background 
and school Size. This may indicate something about the 
competence of the teachers^ an inference supported by 
the fact that Teacher's Vocabulary Score, which should 
play a role in teaching proficiency, is also cori-elated with 
Achievement. The negative relationship of Vocabulary 
Score with Expectations suggests that lower scorin^v 
teachers may be producing higher expectations, which 
seems unrealistic of them. 

The association of Percent of White Students at 
Teacher's Undergraduate Institution with Achievement 
sheds a little more light on the role of white teachei's. 
If we can regard this association as being at least partly 
causal, then it suggests that the better preparation of 
white teachers is manifested in the higher achievement 
levels of their students. It should also be noted that there 
is a positive association of Percent White of Teachers' 
Students with Expectations and with Percent of Non- 
white Going on to College, and that this association is 
independent of the student body's social background and 
school Size. If it is causal, this association suggests that 
classroom integration may have a favorable influence. 
One would also assume that this infliuence would occur 
for some of the other measures unless it is bound up 
with the students' social background. 

We may conclude, then, that the personnel and per- 
sonnel expenditure variables play a greater role in the 
outcome measures than do the facility or policy variables. 

Student Body Attributes, — The different outcome 
measures of the Student Body are the ones that have the 
greatest number of interrelationships. This indicates that 
a school with a high score on one outcome measure tends 
to score high on other outcome mp'.sures as well, and 
that this trend prevails independently of the students' 
socia] backgi'ound and the school's Size. Some kind of a 
student body influence may be at work here, effecting a 
mutual reinforcement of certain goals. The nature of 
student body influences on subsets of students vv^as partly 
investigated in the first report on the Educational Op- 
portunities Survey (Coleman et al, 1966). More detailed 
investigations will be forthcoming in a later volume in 
this series. 

The association of Proportion of Females in the Stu- 
dent Body is positive for Expectations, Attitude Tov/ard 
Life, and Study Habits, but negative for Achievement. 
The negative sign here is puzzling. One would exiiect this 
variable to be related positively to many of the outcome 
measures, especially Achievement, because it is an often- 
confirmed fact that women tend to do better than men 
in academic endeavors. 

Kindergarten Attendance and Nursery School Attend- 
ance both appear to play important roles in the outcome 
measures. Apparently Expectations, Attitude Toward 
Life, Study Habits, and Achievement are all higher where 
a large proportion of students have attended Kinder- 
garten. The same is true of Nursery School Attendance 
in relation to Expectations, Attitude Toward Life, Educa- 
tional Plans, and Study Habits. Frequency of Parents' 
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PTA Attendance tends to have the same effect on Atti- 
tude Toward Life and Study Habits. The negrative sign 
for English spoken at home (rather than some other 
language) is not easy to interpret. 

SUMMARY 

This chapter has attempted to study the relationship 
of a wide range of different variables to the outcome 
measures. Summaries were presented of a large number 
of partial correlations between these variables and the 



outcome measures. The correlations were independent of 
the social background of the student body " and the Size 
of the school The groups of variables that were found 
to be most important for (or most frequently associated 
with) school outcomes were, in descending order: the 
attributes of the student body (viz, the kinds of students 
the school gets or has); the school personnel and per- 
sonnel expenditures; the school's practices and policies; 
and the school's facilities* 

^ As defined by S\ ident Eody*8 Socio- Economic Status, Family 
Structure, and Kacial-Kthnic Composition. 
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7. Stratified Regression and Commonality Analyses of School Attributes With Achievement 



7.1. SELECTION OF VARIABLES FOR STRATI FICATION- 

The previous chapters showed how the school varia- 
bles, both individually and in different combinations, re- 
lated to school outcomes, including achievement. One 
result in this area was that the set of Student Body var- 
iables — Socio-Economic Status, Family Structure, and 
Racial-Ethnic Composition— played a greater independent 
role in many of the School Outcomes than did a com- 
prehensive set of School variables.^ 

Earlier analyses of the dependence of school outcomes 
on students' social background showed that when there 
was a lower correlation of Achievement with Socio- 
Economic Status, using the school as unit of analysis, 
the relative roles of the student body and school varia- 
bles were reversed.^ This suggested that Socio-Economic 
Status of the Student Body related differentially to 
Achievement for different subgroups. We, therefore, se- 
lected Socio-Economic Status as one variable for stratify- 
ing schools in order to examine the relationship of school 
variables with Achievement. To keep down the sheer 
volume of analysis, only Achievement was focused on. 

Another variable that was deemed to be of interest 
was the number of students enrolled in the school (School 
Size). Since this variable was a necessary correlate of 
the magnitude of a school's expenditures, it was hypothe- 
sized that there might be a point at which School Size 
and expenditures would be optimally related to Achieve- 
ment. This line of reasoning was reinforced by the analy- 
ses in chapters 5 and 6 which, it will be recalled, showed 
a negligible relationship between School Size and School 
Outcomes. This suggested that there might be some 
underlying nonlinear relationship between the two that 
was being masked in an analysis that combined all the 
schools together. Accordingly, School Size was chosen as 
t'Le second stratifying variable. 

7.2. AN HYPOTHESIS-TESTING FRAMEWORK FOR 
STRATIFIED REGRESSIONS 

The main topic of interest in these analyses* was the 
extent to which the regression of Achievement on one 
or moie sets of variables for each of the groups defined 
by the stratifying variables was different from the re- 
gression obtained for all ox the schools combined. In 
order to answer this question we used an hypothesis- 
testing i'ramework outlined by Kuh and programed by 
Beator. ( Beaton, 1964). This is a sequential procedure 
whic'i utilizes various sums of squares and mean squares 



1 See chapter 5. The terms "independent" and "common role" are 
denned on page 52. 
« See Mayeske et al., Tech^iical Note 61 . in the List of References 
U6). 



from a covariance analysis. The sequence of hypotheses 
runs as follows : 

ffi: Are the cell regressions (including the cell inter- 
cepts) similar to the overall regression obtained 
when all schools are combined? If they are, then 
the sequence is terminated. However, if this 
hypothesis is rejected, then the next hypothesis . 
in the sequence is tested. 

Are the cell slopes (excluding the cell inter- 
cepts) similar to the overall slope obtained 
when all schools are combined? If this hypo- 
thesis is rejected, then the sequence is termi- 
nated. However, if the hypothesis is accepted 
then (in Kuh's presentation) there are two 
more steps for distinguishing between different 
kinds of intercepts.^ 

The F statistic was used to determine whether to ac- 
cept or reject the hypotheses. The following four-cell 
stratification was used: 

SOCIO-ECONOMIC STATUS 
High Low 



SIZE 



Large 
Small 



Total High SES Total Low SES 



Total Large 
Total Small 

All Schools 
CoTtibined 



This hypothesis-testing framework does not allow for 
a direct test of the interaction between Size and Socio- 
Economic Status. Consequently, marginal analyses for 
these two variables are also given as an aid in inferring 
what the magnitude of their interaction might be. In 
order to conserve defrrees of freedom two levf^ls for each 
variable were used. 

The analyses that follow i/se the stu(ient body and 
school variables as outlined in section 5.1 of chapter 5. 
For the two-set case the Student Body Background vari- 
ables were used in conjunction with the comprehensive 
set of 31 School variables. For the four-set case the set 
of School variables was broken up into the three subsets 
of School Personnel and Personnel Expenditures, FynP 
Programs and Policies, and Plant and Physical Facilities. 
For both the two-set and four-set case the Student Body 
Background variables remained the same: viz, Student 
Body's Socio-Economic Status, Family Structure, and 
Racial-Ethnic composici -n. It is important to note that 
the stratifying variables of Size and Socio-Economic 
Status were also retained in the analyses within each 
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sis the others will not be discussed. 
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stratum. The reason was that we anticipated there would 
be variations in Achievement within each cell or stratum 
that would be associated with these variables. 

For almost all stratifications the F statistic for the 31 
School variables and Student Body Background variables 
indicated that the cell slopes were different. These F 
values usually had a value of two or greater; the tradi- 
tional significance levels were far surpassed. 

As in other chapters, associational language will be 
ust;d to summarize the results. Possible causal inferences 
will be reserved for the Summary. 

7 3„ COMMONALITY ANALYSES OF THREE STRATIFYING 
VARIABLES: THE TWO-SET CASE 

The following tables give the squared multiple cor- 
relations, unique portions, and commonality coefficients 
for stratifications by Size (number of students enrolled 
in the school), Socio-Economic Status, and Size by Socio- 
Economie Status. The set of Schcol variables is made up 
of the 31 variables outlined in ch&pter 5. The set of Stu- 
dent Body variables is made up o/ Student Body Socio- 
Economic Status, Family Structuro, and Racial-Ethnic 
Composition.-* 



* A definition of commonality coefficients and unique associations 
for the 2-set case is given in chapter 5. See appendix II for a 
mathematical exposition. 



7.3.1. Stratifications by Size 

Table 7.3.1 givis the squared multiple correlations, 
commonality coefficients and unique portions for two 
levels of stratification by School Size. To define the two 
strata, the School Size distribution was cut at the ap- 
proximate mean of the distribution for each grade level. 

Inspection of table 7.3.1 shows that the unique portion 
for the Student Body variables, C/(J5), is usually greater 
than the unique portion for the School variables, 
except for large schools at the third and first grade. 
The commonality coefficient, C(BS), remains high at 
each grade level for all stratifications. For large schools, 
however, it is usually a little higher. Moreover, Achieve- 
ment is usually more predictable .with the Student Body 
variables than with the School variables (see for a 
single set of variables) . The exception to this is again 
at the first and third grades. In both place^, Achieve- 
ment is slightly more predictable for large schools with 
the School rather than the Student Body variables. When 
both the Student Body and School variables are used. 
Achievement is more predictable for large than for small 
schools at all grade levels (see fo ; both sets of vari- 
ables) . 

These results taken together suggest that when schools 
are stratified only by size there are no appreciable differ- 
ences in the predictability of Achievement. The diflfer- 



Table 7.3.1. — Squared Multiple Correlations ^ of B and S With Achievement, Expressed as a Function of Their Unique Association and Their Com- 
monality Coefficients, for Stratifications by Size of School 

Sets of regressor variables 

Grade fevel Commonality coefficients - B B .B ^ S S 

Small Large All schools SmalJ Large All schools 
combined combined 

12th First order: 

U<B) ._ _ 07 04 08 

L^<S) __ 06 03 54 

Second order: C(BS) 73 86 75 73 86 75 

R» for a single set of variables .._ 80 90 82 80 90 79 

for both sets of variables (B and S) _ 87 . 94 86 87 94 86 

Nunnber of schools .._ ._ 513 267 780 513 267 780 

9th Firsf-der: 

' ,^)- - 09 10 11 

U(S) Qj 53 54 

Second order: C(BS) _.. 69 81 73 69 81 73 

R2 for a single set of variables 78 91 - 84 77 84 77 

R2 for both sets of variables (B and S) 86 94 88 ^c. 94 88 

Nunnber of schools 265 335 600 265 335 600 

6th. _ First order: 

U(B) 11 08 10 

U(S) _ 55 53 54 

Second order: C(BS). 64 75 69 64 75 69 

R2 for a single set of variables.. 75 83 79 69 78 73 

R» for both sets of variables (B and S) 80 86 83 80 86 83 

Number of schools 1,070 1,302 2,37i 1,070 1,302 2,372 

3d First order: 

_ U 02 07 

-- 05 07 04 

Second order: C(BS) 36 56 45 36 56 45 

RMor a single set of variables ._ _. 47 59 53 40 63 49 

RMor both sets of variables (B and S) 51 65 56 51 65 5'' 

Number of schools . i,i51 1,302 2,453 1,151 1,30?. 2,45. 

1st First order: 

HJI? - 10 09 05 .. 

'JC5)-.. _ _._ __ 08 24 09 

Second order: C(BS) 31 37 38 31 37 38 

RMor a singia set of variables 41 47 43 39 62 47 

R» for both sets of variables (B and S) 50 71 52 50 71 52 

Number of schoo l s -.. 614 688 1,302 614 688 1,302 

* Rounded to 2 places of decimals after computation, lending decimal points omttterJ. 
Q 'Small 3chool3 have 7«9 or fewer students at grade 12, G31 or fewer at grade 9, and 418 or fewer at graJes 6, 3. and 1. 
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ences that do appear are primarily at the lower grade 
levels. The most clearly defined trend is for Achievement 
to be more predictable for large than for small schools, 

7.3.2. Stratification by Student Body Soc'ro-Economic Status 

Given a moderate-to-high correlation of the student 
body's Socio-Economic Status (SES) and Achievement, 
one would expect that if schools were stratified by SES, 
then its correlation with Achievement within each stratum 
would }f>e considerably reduced. This would occur because 
the schools in each stratum tend to resemble each other 
in SES. Since within each stratum SES has a lower cor- 
relation with Achievement, there is a possibility that 
other variables might now correlate more highly with 
Achievement than they did for all schools prior to strati- 
fication. Table 7.3.2 presents the squared multiple cor- 
relations, unique portions, and commonality coefficients 
for two levels of stratification by SES. The SES distribu- 
tion was cut at about its mean in order to define the two 
strata. The most obvious feature of table 7.3.2 is that ihe 
squared multiple correlations for the Student Body vari- 
ables in each stratum show a moderate-to-marked de- 
crease from the All Schools Combined value. In the light 
of our previous analysis, this was only to be expected. 
Clearly, the stratifications are at least partially eflfective 
in reducing the associations with SES. 



Inspection of table 7,3.2 also shows that the unique 
portions for low SES schools are greater for the School 
variables (S) than for the Student Body variables (B), 
while for high SES schools the reverse is true. That is, 
for high SES schools th-; Student Body variables {J5) 
have a greater unique portion than do the School vari- 
ables (S), except at the first grade. Nothing in the ear- 
lier portion of our analysis had led us to expect these 
icsults. 

The commonality coefficients, C(BS), are uniformly 
larger for low SES than for high SES schools. This 
indicates that there is a greater overlap or confounding 
of Student Body and School variables for low SES than 
for high SES schools. Achievement is also more predict- 
able from the School variables than Irom the Student 
Body variables for low SES schools. Fcr high SES schools 
the reverse is true. In other words, for high SES schools 
Achievement is more predictable from the Student Body 
than from the School variables excepl. at the first grade.'* 
When both sets of variables are Ui.ed, Achievement is 
more predictable for low SES than for high SES schools.'' 
These results suggest that the role the school i)lays in 
promoting Achievement may differ according to the stu- 
dents' Socio-Economic Background. In fact, the lower the 



• See for single sets of variables. 

* Except at the 3d grade. 



Table 7.3.2.— Squared Multiple Correlations ^ of B and S With Achievement, Expressed as a Function of Their Ui.ique Association and Their Com- 
monality Coefficients, for Stratifications by Student Body SES 



Sets of regressor variables 



Grade level 



Commonatity coefficic^nts 



B 



Low 



High 



12th. 



Rrst order: 

U(B) 

U(S) 

Second order: C(BS) ._. 

R* for a single set of variables 

for both sets of variables (B and S). 
Number of schools 



9th. 



First order: 

U(B) - 

U(S) 

Second order: C(BS) 

for a single set of variables 

W for both sets of Variables (B and S). 
Number of schools 



6th- 



First order: 

U(B) 

U(S) 

Second order: C(BS) _.. 

for a single set of variables 

Ra for both sets of variables (B and S). 

Number of schools _ - 



3d. 



Rrst order: 

U(B) - 

U(S) - 

Second order: C(BS). 

for a single set of variables 

R2 for both sets of variables (B and S). 

Number of schools 



1st. 



First order: 

U(B) 

U(S) - - ... 

Second order: C(BS) 

R^ for a single set of variables 

R2 ^or both sets of variables (B and S). 
Number of schools 



06 



67 
73 
88 
371 



08 



56 
65 
79 
283 

08 



. 57 
65 
74 

1,285 

05 



23 
28 
35 
1,338 



ERLC 



^ Rounded to 2 places of decimals after computatiois leading decimal points and zeroes omitted. 



All schools 
combined 



Low 



High 



26 



33 
59 
78 
409 

20 



40 
59 
72 
317 



17 



33 
50 
59 
1,087 



12 



17 
29 
38 
1,U5 



All schools 
combined 



Ofi __ _ ^ 




15 


19 


04 


75 


67 


33 


75 


82 


82 


52 


79 


86 


83 


78 


86 


780 


371 


409 


780 


11 










15 


13 


04 


73 


56 


40 


73 


84 


VI 


53 


77 


88 


79 


72 


86 


6U0 


283 


317 


600 


10 










09 


09 


04 


69 


57 


33 


69 


79 


66 


42 


73 


83 


74 


59 


83 


2,372 


1,285 


1,087 


2,372 












07 


09 


04 


45 


23 


17 


45 


53 


29 


26 


49 


56 


35 


38 


56 


2,453 


1,338 


1,115 


2,453 









16 


12 


09 


17 


12 


38 


17 


12 


38 


20 


22 


43 


33 


24 


47 


36 


34 


52 


36 


34 


52 


696 


606 


1,302 


696 


606 


1,302 
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School's SES, the greater is the independent as well as 
the cooperative role of school attributes with student 
body attributes. Nevertheless, all low SES schools, un- 
like all high SES schools, do not have similar Achieve- 
ment levels. The difference between the two types of 
schools here would appear to be in the relative roles of 
the Student Body and School variables in their relation- 
ship with Achievement levels. 

7.3.3. Stratifications by School Size and Student Body 
Socio-Economic Status 

Table 7.3.3 presents the squared multiple correlations, 
commonality coefficients and unique portions for strati- 
fications by two levels of school Size and two levels of 
SES. These two levels »vere defined by cutting each dis- 
tribution at about its mean. 

Inspection of table 7.3.3 shows that the squared multi- 
ple correlations of the Student Body variables for the 
individual groups tend to be uniformly lower than for all 
groups combined. This is to be expected, since the schools 
within each cell are more homogeneous with regard to 
SES than they are between cells. Moreover, one of the 
Student Body variables is the Socio-Economic Status of 
the student body. One would expect, therefore, that the 
Student Body variables would play a lesser role than the 



School variables in predicting Achievement. But one 
would not expect the large differences in the level of 
predictability that are observed for some of these groups. 

Inspection of the unique portions shows that the Stu- 
dent Body variables (B) have a smaller unique porti m 
in predicting Achievement than do the School variables 
(S).' Some of these unique values for the individual 
strata are considerably larger than for all groups com- 
bined. 

The commonality coefficients, CiBS), increase in mag- 
nitude with the grade levels. For small schools, however, 
the commonality with high SES students is much lower 
than for the other groups. This indicates that there may 
be less of a common role played by these variables in 
their relationship with Achievement. For all the strata 
and grads levels,' the predictability of Achievement is 
greater from the School variables than from the Student 
Body variables. It tends to be smaller in absolute value 
for schools that are small in size and high in SES than 
for the other stratification groups. Except at grades three 
and one, this is true even when both S and B are used. 

These results suggest that where schools are homoge- 
neous in the socioeconomic backgrounds of their students 



7 Except at grades 6 and 9 for schools that are large in size and 
high in SES. 



Table 7.3.3. — Squared Multiple Correlations ' of B and S With Achievement, Expressed as a Function of Their Unique Association and Their Com- 
monality Coefficients, for Stratifications by School Size and Student Body SES 



Grade 
level 



Commonailty coefficients ' 



12th_ 



First order: 

U(B). 

U(S) 

Second order: C(BS) 

for a single set of variables 

for both sets of variables (B and S). 
Number of schools 



9th_ 



First order; 

U(B) 

U(S) 

Second order: C(BS)-- _ _ 

for a single set of variables 

for both sets of variables (B and S). 
Number of schools 



6th _ 



First order: 

U<B) 

U(S). 

Second order C(BS) 

for a single set of variables 

¥P for both sets of variables (B and 5). 

Number of schools 



3d. 



First order: 

U(B) . .... 

U(S) 

Second order: C(BS) .. 

for a single set of variables 

R' for both sets of variables (B and S). 
Number of schools 



1st. 



First order: 

U(B) _ ..... 

U(S) _ 

Second order: C(BS) ... 

R* for a single set of variables 

R' for both sets of variables (B a-'^d S). 
Number of schools 



Sets of regressor variables 



B 



S 



Small 
low 



Large 
low 



Smalt 
high 



Large 
high 



All 
schools 
combined 



Small 
low 



Large Small 
low high 



Large All 
hign schools 
combined 



05 


08 


21 


03 


08 














21 


14 


30 


12 


04 


66 


71 


33 


76 


75 


66 


71 


33 


76 


75 


70 


79 


54 


79 


82 


87 


85 


63 


88 


79 


92 


93 


84 


91 


86 


92 


93 


84 


91 


86 


278 


93 


235. 


174 


780 


278 


93 


235 


174 


780 


05 


12 


08 


20 


11 














21 


17 


27 


08 


04 


57 


56 


31 


58 


73 


57 


56 


31 


58 


73 


62 


68 


39 


78 


84 


78 


73 


58 


65 


77 


84 


85 


66 


85 


88 


84 


85 


66 


85 


88 


143 


140 


122 


195 


600 


143 


140 


122 


195 


600 


07 


10 


13 


18 


10 














11 


11 


15 


08 


04 


55 


58 


27 


41, 


69 


55 


58 


27 


41 


69 


62 


68 


40 


59 


79 


66 


68 


42 


49 


73 


73 


79 


55 


67 


83 


73 


79 


55 


67 


83 


607 


678 


463 


624 


2,372 


607 


678 


463 


624 


2,372 


06 


02 


12 


08 


07 














09 


09 


12 


14 


04 


20 


29 


12 


25 


45 


20 


29 


12 


25 


45 


26 


32 


24 


33 


53 


29 


38 


24 


39 


49 


36 


41 


36 


47 


56 


36 


41 


36 


47 


56 


637 


701 


514 


601 


2,453 


637 


701 


514 


601 


2,453 


05 


11 


15 


07 


05 














17 


35 


17 


23 


09 


13 


15 


10 


14 


38 


n 


15 


09 


14 


38 


18 


25 


24 


20 


43 


30 


50 


27 


37 


47 


35 


60 


41 


43 


52 


35 


60 


41 


^3 


52 


326 


370 


288 


318 


1.302 


J26 


370 


288 


318 


1,302 



RJC 



* Rounded to 2 places of decimals after computation) leading decimals and zeroes omitted. 

* Small schouls have 789 or fewer students at grade 12, 631 or fewer at grade 9, and 418 or fewer for grades 6, 8t and 1. 



the school variables may play a greater role in promoting 
Achievement than where they are heterogeneous. The 
extent of this involvement seems likely to vary with the 
level of socioeconomic background of the students and the 
number of students in the school. 

7.4. COMMONALITY ANALYSES OF THREE STRATIFYING 
VARIABLES: THE FOUR-SET CASE 

Commonality analyses have already been conducted for 
Student's Socio-Economic Status, Family Structure, and 
Racial-Ethnic Composition (i.e., the set we have called 
B), and for School Personnel and Personnel Expendi- 
tures, Pupil Progi'ams and Policies, and Plant and Physi- 
cal Facilities.^ For the four-set case these analyses did 
not yield many new insights. Consequertly, the extensive 
tabular materia) is not presented. For all the stratifica- 
tions it was observed that most of the predictable vari- 
ance in Achievement was contained in the second-order 
commonality for the Student Body and School Personnel 
variables. The Pupil Programs and Facilities sets tended 
to join with the Student Body and School Personnel sets 
at the third order. These are the same kinds of trends 
that were observed in chapter 5. 

The predictability of Achievement for the different 
strata using the School Personnel variables v/as much the 
same as for the two-set case. That is. Achievement was 
more predictable from the set of School Personnel vari- 
ables for Large than for Small schools, for Low than for 
High SES schools, and for both Small and Large Low 
SES schools than for Small and Large High SES schools. 

SUMMARY 

This chapter attempted to study the manner in which 
different sets of variables contributed to Achie^'ement 
when schools were stratified into two levels of School 
Size and tv/o levels of Student Body's Socio-Economic 
Status. Analyses were conducted with both two sets and 
four sets of variables. For the two-set C;ase a set of vari- 
ables consisting of Student Body's Socio-Economic Sta- 



^ Both the variables and the ani:lyses in question are described in 
chapter 5. 



tus, Family Structure, and Racial- Ethnic Composition was 
used to represent the student body attributes, and a com- 
prehensive set of 31 variables to represent the school 
attributes. For the four-set case the same set of variables 
was used to represent the student body attributes. The 
set of school variables, however, was subdivided into: 
School Personnel and Personnel Expenditures, Pupil Pro- 
grams and Policies, and Plant and Facilities. 

The most notable result obtained from the stratifica- 
tions by School Size was that over the different g-rade 
levels Achievement tends to be more pi-edictable for 
Large than for Small schools. The stratifications by Stu- 
dent Body's Socio-Economic Status (SES) showed that 
the independent role played by the Student Body vari- 
ables was greater than that of the School variables for 
hign SES schools. In contrast, for low SES schools the 
School variables played a greater independent I'ole than 
the Student Body variables. There was also more con- 
founding or overlap between the Student Body and School 
variables for low than for high SES schools. 

Achievement was found to be more pi'edictable for low 
SES than for high SES schools. As fas as its contribution 
to Achievement was concerned, the School Personnel set 
of variables for the four-set case was found to parallel 
the set of School variables for the two-set case. 

When stratifications were made by both Size and SES, 
Small schools with high SES students were found to 
differ most from -schools in v^ther categories. For these 
schools. Achievement was found to be less predictable, 
the overlap or confounding of the Student Body and 
School variables was lower, and the School variables 
played a . larger independent role in Achievement. For 
the four-set analysis, the set of variables pertaining to 
the School Personnel was found to parallel the results 
obtained for the School variables in the two-set case. 

In gericral, these results suggest that the extent of 
involvement of School variables and Student Body vari- 
ables in the pi'ediction of Achievement will vary with 
School Size, on the one hand, and Student Body's Socio- 
Economic Status, on the other. But before any conclu- 
sions can be reached about the efficacy of these stratifica- 
tions other kinds of stratifications need to be tried. 
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8. A Quasi-Longitudinal Study of School Achievement 



E.l. COMPARISONS BETWEEN GRADES 

In the foregoing chapters a frequently used dependent 
variable has been achievement at a given grade level. 
Such a measure reflects the students' lifetime experi- 
ences. In focusing on the formal educational process, 
however, it is also desirable to examine changes that take 
place during the school years. This can be done by con- 
trolling on the initial standing of the schools, that* is, 
by statistically eq: .ahzing the starting point in first grade. 
The effect is to put school factors on a more equal footing 
with student background factors as determinants of 
achievement. As wo have already explained (pp. 4-7), 
this is not the kind of problem the Educational Oppor- 
tunity Survey was designed to solve. Due to the survey's 
cluster sampling technique, it was possible to carry out 
quasi-longitudinal analyses of achievement. This chapter 
is devoted to such analyses. 

Two analyses were undertaken, one at the third-grade 
level and one at the sixth gradv\ Since the approach was 
the same, it will be sufficient to describe only the third- 
grade anaJvsis, 

The study was naturally restricted to schools for 
which both first- and third-grade data were available. 
In the absence of longitudinal data, it was assurried that 
if the third graders in a given school had been tested 2 
years earlier, their average score would have been the 
same as the average of the first graders in that school 
who actually were tested This is a plausible assumption 
if the determii>ants of fir.^t-grade achievement were in 
fact the same for these two groups of student* , We there- 
fore need a singlo overall measure that allows us to com- 
pare both of them. The comparison should be on the basis 
of how similarly they would respond to a first-grade 
achievement test. We therefore need to define the weighted 
sum of student body variables that is more highly cor- 
related with first-grade achievement. These weights were 
found to be 0.360 for Socio-Economic Status-, 0.004 for 
Family Structure and Stability, and 0.431 for Racial- 
Ethnic Group Composition. Thus, for each school we have 
the weighted first-grade sum : 

==0.360 X, .^, + 0.004 X, ,.v.s + 0.431 X, uace 

where 

Xj ^f.:i^ is the school averajf^e on the first-grade Socio- 
Economic Status index ; 

X^ P^ii is the school average on the first-grade Family 
Structure and Stability index; 
ji,u'f: is the school average on the first-grade Racial 1- 
Ethnic Group index. 



Likewise for each school the weighted tP.ird-grade 
sum .is: 

= 0.360 X, 0,004 X, ,^.,s. + 0.431 X, 

The similarity between the first and third ^ rades is 
then indicated by the correlation between Si ar d S:,. In 
the present case, this was found to be 0.89. At he sixth 
grade a similar weighted sum Sr, was defined anc' the cor- 
relation between and. found to be 0.86. These high 
correlations suggest that for our purposes the student 
bodies are indeed similar. We may therefore assume that 
the findings of our quasi-longitudinal analysis are truiy 
indicative of changes that occur during the school expe- 
rience. 

The next point of interest is how strong a relationship 
exists between .irst- and third-grade achievement. If 
these variables are highly correlated, then most of the 
variation in third-grade achievement can be accounted 
for by firfit-grade achievement In such a case there would 
be little residual variation to be accounted for by student 
background and school variables. The correlation, how- 
ever, is 0.69. This implies that 52 percent of the variation 
in third-grade achievement is unexplained by first-grade 
variation. At the sixth grade the corresponding figure is 
54 percent.! sure, some of the unexplained varia- 

tion may arise because the student bodies are not exactly 
the same. Nevertheless, these values seem to justify the 
next step, which is to regress the residual variation in 
achievement against potential determinants of achieve- 
ment. 

On the basis of the foregoing reasoning the third-grade 
scores were, in efifect, regressed against first-grade scores. 
The resulting residuals, which are uncorrelated with first- 
grade scores, wer*3 then regressed against the student 
body background variables and the school variables.^ The 
first-grade tests were administered at the beginning of 
the school year. Our procedure therefore controls foi the 
initial achievement of the students without removing 
from the background and school variables the variance 
they share with the first-grade scores.^ 

Another way of looking at the anaiysia' is as" follows. 
The zero-order correlations between, thirds^rade achieve- 
ment and the student body background an>d oChool vari- 



^ These correlations asi^ume a linear relationship. A log-log trans- 
formation of the 1st- and 6th-grade data left 62 percent of the 
variation unexplained. 

- The fact that the residuals are uncorrelated with the Ist-grade 
scores is an important property. In other procedures — taking simple 
diiferences, for example, or ratios of achievement scores — this is 
not so, Lnd the result is therefore a set of correlations between 
dependent anrl regressor variables that are systematically biased, 

3 For a mere extensive discussion of this approacht see Thorn- 
dike, 1963. 
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ables are repjaced by part correlations. F'^st-grade 
achievement is partialed out of third-grade achievement. 
A part correlation is defined as 

where • 

the i subscript corresponds to a student body back- 
ground or school variable ; 

the j subscript corresponds to a third-grade achieve- 
ment ; 

the k subscript corresponds to first-grade achieve- 
ment.'* 

Comparison with the corresponding partial correlation 
shows that the pi*rt correlation 

''''' VT^Vi"^=i^ 

is of the same sign as the partial correlation, but that 
the absolute value is smaller. By computing part correla- 
tions and substituting them for the corresponding zero- 
order correlations, the quasi-longitudinal regression anal- 
yses were performed directly on the modified correlation 
matrices. This procedure avoided dealing directly with 
the residuals. 

Regression and commonality analyses with respect to 
residual achievement used the same student and school 
variables as were set forth in chapter 5. Stratified re- 
gressions of the type described in chapter 7 were also 
carried out, but their results were so close to those ob- 
tained earlier that they will not be given here. 

8.2, PART CORRELATIONS WITH ACHIEVEMENT 

Before looking at the regression analyses it will be 
useful to examine the part correlations of. the highest 
correlates wilh achievement. We will look only^af tliird- 
grade variables for which the absolute value of the zero- 
order correlation with achievement is equal to or g'reat:er 
than 0.15, and at sixth-grade variables for which it is 
equal to or greater than 0.20. These variables are dis- 
played graphically in figure 8.2.1. The vertical scale runs 
from a correlation of 0.05 to one of 1.0, Four correlations 
are shown for each variable: the left-most for the third- 
grf.de, zero-order correlation with achievement; followed 
by the third-grade part correlation; the sixth-grade part 
correlation; and the sixth-grade, zero-order correlation. 
Two of the variabiec Free Milk and Lunch Programs, 
and Teaching-Rel^ted Activities, actually have negative 
correlations. But, since our interest here is in changes, 
the absolute values of these variables have been plotted. 

If we confine our examination to variables that appear 



4 See DuBois, 1957; McNemar, 1962. 



at both grade levels, we are led to conclude that they tend 
to fall into two groups : 

(1) Those with relatively high zero-order correlations : 
viz. Student Body's Socio-Economic Status, Student 
Body's Racial-Ethnic Composition, Teacher's Racial- 
Ethnic Group Membership, Teaching Conditions, Teach- 
er's Vocabulary Score, and Student Body's Family Struc- 
ture and Stability. 

(2) Those with relatively small correlations: viz, 
Teacher's Preference for High-Ability Students, Princi- 
pal's Estimate of School Reputation, Teacher's Socio- 
Economic Background, Specialized Staff and Service, 
Teacher's College Attended, and Accreditation of School. 

In each case the part correlation is less than the zero- 
order correlation. The net effect, however, is to bring the 
two groups closer together. As a result, the role of the 
weaker variables is strengthened. This result is most 
noteworthy at the third grade; by the sixth grade the 
old groups are beginning to reform. The strength of some 
variables changes between the third and sixth grades. 
For instance, there are decreases in both Teaching Con- 
ditions and Principal's Estimate of School Reputation, 
and increases in Teacher's College Attended. 

Analysis revealed that the part correlations were 
smaller, with a few very minor exceptions, than the zero- 
ord'^^ correlations. We may infer, then, that first-grade 
achievement was not masking any important relation- 
ships between higher grade achievement and the other 
34 variables. 

8.3. REGRESSION AND COMMONALITY ANALYSES FOR 
TWO SETS OF VARIABLfIS 

Regression analyses of residual achievement were car- 
ried out using the subsets of variables described in 
chapter 5. The^ results are given in table 8.3.1. Residual 
achievement is of course less predictable than absolute 
level of achievement. But the general pattern that 
emerges from the commonality analysis is similar to the 
one already discovered. The squared multiple correlation 
for third-grade achievement was 0,5646, compared to 
0.1758 for residual third-grade achievement; sixth- 
grade achievement was 0.8296, compared to 0.4111 for 
residual sixth-grade achievement. The unique associa- 
tions of both student body and school variables are stiU 
small and are in any case overshadowed by the commo i- 
ality coefficient C(BS). However, the large decrease in 
predictab. jty associated with the control on first-grade 
achievement results largely from the smaller common- 
ality coefficients. In consequence, the unique associations 
account for a IsTger portion of the explained variation. 
As before, the commonality coefficient for student body 
and school variables is larger at the higher grade level.^ 



5 This is probably due to the greater predictability at the 6th 
grade rather than to more highly interrelated regrressor variables. 
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Figure 8.2.1.- 



, — Zero-Order and Part Correlations With Achievement 



Correlations 



Student Body's SES 

Student Body's Racial-Ethnic 
Composition 



Teacher's Racial-Ethnic 
Group Membership 
Teaching Conditions 

Teacher's Vocabulary Score 



Student Body's FSS 



Preference for High-Ability 
Students 



Principal's Estimate of School 

Reputation 
Teacher's S-E Background ^ 
Specialized S and S ^ 

TCA/FMLP ' 
Accreditation of School 
Teacher's Training 




Student Body's SES 
Student Body's Racial-Ethnic 
Composition 

Teacher's Racial-Ethnic Group 
Membership 



Student Body's FSS 
Teacher's Vocabulary Score 



Teaching Conditions 



Preference for High-Ability 
Students 

Teacher's College Attended 
Teacher's Socio-Economic 
Background 

Principal's Estimate of School 

Reputation 
Accreditation of School 

Specialized S and S ^ 
Teacher's Related Activities 



^ Teacher's Socio-Economic Background. 
^ Specialized Staff and Services. 

3 Teacher's College Attended/Free Milk and Lunch Programs, 
* Negative Correlations. 
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Table 8.3.1. — Comparison of 3d- and 6th-Grade Achievement Regression Analyses ^ 
Body and School Variables 



With Residual Achievement Regression Analyses for Student 



Commonality coefficients - 




Student body (B) 






Schoo' (S) 




3d*grade 
achieve- 
ment 


Residual 
3d-^rade 
achieve- 
ment 


Resid ual 
6th-^rade 
achieve- 
ment 


6th-^rade 
achisvo- 
ment 


3d-grade 
achieve- 
ment 


Residi't^i 
3d-g'^ade 
achieve- 
ment 


Residual 
eth-^rade 
achieve- 
ment 


6th-gr«de 
achieve- 
ment 


First U(B) 


07 


04 


05 


10 










Order U(S) 






04 


03 


06 


04 


Second order C(BS) 


45 


11 


30 


69 


45 


11 


30 


69 


for a single set of variables. . _ 


53 


15 


35 


79 


49 


13 


36 


73 


Number of schools. 


2,453 


1,105 


1,014 


?,372 


2,453 


1,105 


1,014 


2,37k 



' Rounded to 2 places of decimals after computation, leading decimal points and zeros omitted. 
*The squared multiple correlations obtained when both sets are entered into the regression are: 3d grade, 56; residual 3d, 18; 6th grade, 83; residual 6th grade, 41. 



8.4. REGRESSION AND COMMONALITY ANALYSES FOR 
FOUR SETS OF VARIABLES 

Table 8.4.1 displays the results of residual achievement 
regressed on four sets of variables: Student Body, School 
Personnel and Personnel Expenditures, Pupil Programs 
and Policies, and Physical Plant and Facilities. As may 
be seen by looking at the next-to-last row of the table, 
residual sixth-grade achievement is equally predictable 
from Student Body or School Personnel variables. At the 
third-grade level Student Body variables are slightly bet- 
ter predictors. From the sf:me row it may be seen that 
residual achievement is virtually unrelated to Pupil Pro- 
grams and Policies or to Physical Plant and Facilities. 

Looking at the commonality analysis we see that the 
unique associations of the Student Body variables are 
somewhat larger than those of the School Personnel vari- 
ables. The predominant coefficient is still the commonality 
between the two sets. There is some evidence that remov- 
ing the variation in first-grade achievement scores is less 
detrimental to the predictive capacity of School Person- 
nel variables than to that of Student Background vari- 
ables. At any rate, the decrease in for the sixth grade 
is larger for Student Background variables than for 
School Personnel, and the unique associations of the for- 
mer do not hold up as well as those of the latter. The- 
part correlations of regressor variables with achievement 
vis-a-vis the zero-order correlations also support this 
view, 

SUMMARY 

The purpose of this chapter was to examine the roles 
of student and school characteristics in the determination 
of scholastic achievement after equalizing the inputs to 
the schools'. This equalization was on the basis of achieve- 
ment tests administered at the beginning of the first 
grade. Since real longitudinal data were not available, the 
analysis depends upon the assumption that the determi- 
nants of first-grade achievement for first-, third-, and 
sixth-grade students in a given school wc^^ comparable. 
Evidence in support of this assumption was presented. 
Conceptually the procedure was to regress third-grade 
achievement against first-grade achievement, and then 
to use the residuals as a new dependent variable. The 
procedure was repeated for sixth-grade achievement. 

A total of 34 student and school variables were then 
used to predict the residual scores, and thus to account 
^or the variation among overachieving and underachieving 
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schools. The three student variables were Socio-Economic 
Status, Family Structure and Stability, and Racial-Ethnic 
Group Composition. The 31 school variables were divided 
into 17 variables pertaining to school personnel and per- 
sonnel expenditures, 10 variables pertaining to pupil pro- 
grams and policies, and four variables pertaining to the 
school's physical plant and facilities. 

The regression and commonality analyses yield a pat- 
tern from which three pairs of possible alternative con- 
clusions can be drawn, as follows: 

(1) Third-grade and sixth-grade achievement either 
are or are not highly predictable from first-grade achieve- 
ment; 

(2) Factors attributable to the students either do or 
do not exert a continuing influence upon achievement 
during the elementary school years ; 

(3) Factors associated with the schools £:ither do or 
do not affect scholastic achievement. 

The first noteworthy result was that the degree of 
relationship between first-grade achievement and higher- 
grade achievement was rather moderate: first-grade 
achievement accounted for only 48 percent of the third- 
grade variation and 46 percent of the sixth-grade varia- 
tion. Though some of the residual variation might have 
been attributable to differences between the student bod- 
ies, there was a definite possibility that a substantial 
portion of the variation in scholastic achievement cuuld 
be explained by factors operating during the school years, 
not the preschool years. 

Further analysis showed that the 34 student and school 
variables were not very good predictors of residual third- 
grade achievement. However, the explained variance, 
though small, was partitioned among several sets of vari- 
ables to much the same effect as in earlier analyses. That 
is, the largest unique contributions were made by the 
Student Body and School Personnel sets of variables, and 
the joint contribution of these two sets was larger than 
that of either alone. Negligible contributions were made 
by Pupil Programs and Policies and by Plant and Facili- 
ties. 

At the sixth-grade level residual achievement was more 
predictable. The relative cc?itributions of the various sets 
of variables, as revealed by commonality analysis, were 
similar to those of nonresidual analysis. There was some 
evidence, however, that school variables might be some- 
what more prominent than before. 
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On the b asis of our quasMongitudinal analysis we sug- 
gest the following paradigm. Suppose the Nation's ele- 
mentary schools were to be endowed with a student popu- 
lation that was homogeneous in initial academic ability 
but distributed among schools differing in quality of per- 
sonnel, community environment, and so on. Within 2 or 3 
j^ears, achievement tests would show differences among 
the schools. But there would also be much doubt about 
what factors caused the differences. Finally, after about 
5 years, the patterns would become much clearer. We 



would conclude that student background factors, together 
with ceHaiu school factors, can be influential in the de- 
termination of scholastic achievement, However, we 
would also note that the school personnel factors which 
correlate positively with achievenrent tend to be found 
in association with student home backgrounds that are 
conducive to high achie^jment. The relative importance 
of the two types of factors cannot be determined from a 
random sample of schools, 



9. The Role of Multiple School Outcomes 

Chapter 4 showed that the School Outcome measures These sets are called the O4 sets since for each of the 

were substantially correlated with one another. Chapter 5 dependent variables the 0 set includes the four other 

suggested that the influence of the schools on the Out- outcome measures. 

come measures was bound up with the kinds of students At the 12th grade we conducted analyses using five 
they receive initially. Chapter 6 showed that many of the adoitional outcome measures: Percent of Graduates Go- 
Outcome measures were substantially correlated with one ing to College (both Total and Nonwhite), Percent of 
another even after associations attributable to School Size Graduates Going on to Postsecondary Vocational Train- 
and Student Body Social Background had been removed ing (both Total and Nonwhite), and Percent of Boy 
through partial correlation techniques. Dropouts. For these latter variables two special analyses 
These results show that schools vith a favorable per- were run. The first special analysis used as an 0 set the 
J'ormance on one school outcome tend to have a favorable following set of iive outcome measures (O5) : 
performance on other school outcomes as well. It is hy- 
pothesized that these favorable performances facilitate Dependent variable Oi 
one another over time. The interrelationships that exist p^..^^^ Total and Nonwhite to Exnectations 
among the outcomes are therefore the result of several College. Attitude Toward Life 
years' association. They also result, of course, from inter- ^%ZLIo^!LTVc!^^^ *° &Hlits''''"^ 
relationships that were present among the outcomes at Training. Achievement 
some earlier point in time. This chapter attempts to de- Percent of Boy Dropouts. 

termine the role of multiple School Outcomes in the light ^ i. • ^, . , j j ^ . 

of these considerations. ^^^^ dependent variable; 

it is therefore called a fixed set 
9.1. SELECTION OF THE VARIABLES The second special analysis used the nine other outcome 
The 31 variable set designated School variablts, as well measures at the 12th grade for each dependent variable, 
as the set of Studoy<t Body Social Background variables. They are therefore designated the O9 sets, 
have the same composition in this chapter as in chapter 5 Two examples follow: 
(pp. 41-42). The composition of the third set of vari- 
ables used in these analyses — a set we called 0^ — varies Dependent variable 0$ 

Wiia jhe dependent variable. For the third, sixth, ninth, Percent to College Percent Nonwhite to College 

and 12th grades the following 6 sets were used with the . Percent to Postsecondary Trains 

following dependent variables: ^ Percent Nonwhite to Po^tsecond-* 

Dependent vc., able . t> T^?^!i^S? 

' Pernent Boy Dropouts 

Achievement Expectations ^ Expectations 

Attitude Toward Life ^ Attitude Toward Life 

Educational Plans Educational Plana 

Study Habits ' Study Habits 

Study Habits Expectations Achievement 

Attitude Toward Life Expectations Percent to Collegre 

Educational Plans Percent Nonwhite to College 
„ ; . ^ ^, Achievement Percent to Postsecondary Train- 
Educational Plans Expectations ing 

Attitude Towaru T.ife Percent Nonwhite to Postsecond- 

Study Habits ary Training 

.^^.^ , m jT-^ Achievement Percent Boy Dr.^pouts 

Attitude Toward Life Expectations Attitude Toward Life 

Educational Plans Educational Plana 

Study Habits Study Habits 

^ ^ ^. ^^^M®"^?"!^"^ , Achievement 

Expectations Attitude Toward Li£<i 

Educational Plans mi. ^ i. ^ 1 ^ ^ 1 j j 

Study Habits There are 10 of these sets, one for each of the depend- 

Achievement e^t variables at the. 12th grade- The following section 

1 For definitions of these variables see pp. 12-15. develops commonalities for our three sets of variables. 



9.2. DEVELOPMENT OF A MEASURE OF 
COMMONALITY FOR B, S, AND 0 

Let B denote the Student Body Background variables, 
S the set of School variables, and O the set of other Out- 
come measures. Then the first-order commonality coeffi- 
cient, or portion of the squared multiple correlation that 
is uniquely associated with a given dependent variable, 
is given by: 

U(B)=^RHB,S,0) -RHS.O) 
U(S) =RHB,S,0) -RHB.O) 
U(0} =/e=(B,S,0) -RHB.S) 

where 

R^ represents the squared multiple correlation for the 
particular set of variables in parentheses with the 
dependent variable. 

The second-order commonality coefficients are given 
by: 

C (BS) = R' (B,S,0) - R' (O) -U(B)- U(S) 
C(BO) =^RHB,S,0) --R'(S)-U(B)-U(0) 
CiSO)^RHB,S,0) -RHB)-U{S)-U(0) 

The third-order commonality coefficient (there is only 
one) is given by: 

C(BSO) =R=(B,S,0) -RHB,S) 

-RHB.O) -RHSrO) -U(B) - U(S) -U(0) 

The squared multiple correlation for any single set can 
then be expressed as a function of its commonality co- 
efficients for each order. For example, R^(0)\ which is 
of course the squared multiple correla.ion for O, can be 
expressed as: 

RHO) =C(BSO) +C(BO) +C(SO) +f/(0) 

The basic tabular form used for B, 5, and O in these 
analyses is as follows : 



Commonaltty coelficlents 



Sets of regressor variables 



First order: 
U(B),-. 

U(0)... 



XX 



XX 



XX 



Second order: 

C<BS> 

C<BO) 

C(SO) 



Third order: C(BSO). 
R»for a single set 



XX 


XX 




XX 




XX 




XX 


XX 


XX 


XX 


XX 









The Z's in the fiirst column represent the unique por- 
tions for B and the amount of predictable variance that 
is shared with the other sets of variables. The second- 
order commonality coefficients show the amount of pre- 
dictable variance that is common to the two sets under 
consideration. The third-order commonality coefficient 
Q shows the amount of predictable variance that is common 
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to all three sets. The unique portions and the commonal- 
ity coefficient values in each colum.n sum to the squared 
multiple correlation for that set of variables. In the 
other columns, the values of the commonality coefficients 
will be the same for the two sets represented in the pa- 
rentheses. For example, the row for C{BS) will have the 
same entry in the B and in the S columns. The tables in 
the following section starting with table 9.3.3,, give the 
commonalities for these three sets of v:iriableE. 

9.3. REGRESSION AND COMMONALITY ANALYSES 
FOR B, S, AND 0 

Two main questions are addressed in this section: (1) 
To what extent can the predictable variance in each out- 
come measure, as indicated by the squared multiple cor- 
relation, be uniquely apportioned to one of the three sets 
of variables under consideration? (2) To what extent is 
this predictable variance shared in common by two or 
more sets of the variables ? 

Systematic changes in the commonalities at the dif- 
ferent grade levels may indicate the extent to which the 
outcomes facilitate one another. For example, if the Out- 
comes do operate in a mutually reinforcing way then we 
would expect them to become more highly intercorrelated 
over time. Moreover, these higher intercorrelaticns would 
be accompanied by an increase in the portion of variance 
shared by the sets of variables, with a corresponding de- 
crease in the unique portions. 

Since many of the indices are sparsely represented at 
the third grade emphasis will not be given to the third- 
grade results unless they are in alignment with the other 
grade levels. The only outcome measure available at the 
first grade was Achievement. Consequently, these multi- 
ple outcome analyses were not conducted for the first 
grade. Commonality values of less than 0.01 will not be 
discussed. As with other chapters, associational language 
will be used throughout the main body of the chapter and 
possible causal inferences will be reserved for the Sum- 
mary. 

Before we proceed to the commonality analyses it is 
pertinent to ask what additional contribution to the pre- 
diction of the dependent variable is made by O after B 
and S have been entered into the regression. A s^all con- 
tribution would suggest that the other Outcomes enter 
into the prediction mainly through the higher order com- 
monalities, and a large one that their ma.n contribution 
is unique. The contribution may be calculated as 

RHB,S,0)-RHB,S) 

where 

R^(B, S, O) is the squared multiple correlation when 
all three sets are entered into the regression 

R^(B,S) is the squared multiple correlation when 
only B and S are entered into the regression 

The squared multiple correlations and their differences 
are given in tables 9.3.1 and 9.3.2. Table 9.3.1 give^c the 
squared multifile correlations for B, S, and O at each 



2 The differences are the same as the unique values U (O) in the 
outline table. 
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Table 9,3,1.— ^omoarison of the Increase in the Squared Multiple 
Correlations! of B and S, When Including O 

Dependent variable 

Grade level Expecta- Attitude Educa- Study Achieve- 

tions toward tional habits ment 

fife plans 

12th : 5 — — 

fP(B. S,0) 63 70 73 72 90 

5!(B. S) 44 56 61 55 86 

Difference 19 14 12 16 03 

9th: 

E(B,S,«>) 80 79 78 87 88 

5!(B, S) 63 64 67 78 87 

Difference.... 17 15 n . 09 02 

6th: 

E<B,S,0) 71 80 73 81 84 

g!(B, S) 49 58 52 60 83 

Difference 22 21 21 22 01 

3d: 

R'CB, S,0) 47 41 39 61 57 

g^jCB, S).. 26 27 21 53 56 

Difference-... 20 14 17 07 01 

* Rounded to 2 places of decimals after computation, leaHing; decimal points omitted, 
« The nuirber -^f ochools cre: 3d^ 2,453 ; 6*h, 2,372; 9th, 923; I2th, 780. 
« R» (B, S, O) ia the squared multiple correlation for all 3 sets^ A'l (B, S) is the squar»Kl 
multiple correi.>tion for the Student Body (B) and School (5) sets. The "O" set in each case 
includes the 4 other outcome meiu^ures. l^or example, when Expectations ia the de- 
pendent variable the "O" set includes Attitude Toward Life, Educational Plana, Study 
Habits, and Achievement. 

grade level. The O set in each case includes the four 
other outcome measures. For example, when Expecta- 
tions is the dependent variable the O set includes the 
other outcome measures of Attitude Toward Life, Educa- 
tional Plans, Study Habits and Achievement. These are 
the sets called '*0, sets'' in section 9.3.1. The row labeled 
''DIFFERENCE" for each grade level in this tabic shows 
the amount of variance in the dependent variable asso- 
ciated with the O4 set after the amounts of variance as- 
sociated with B and S have been accounted for. 

Inspection of these values for the different dependent 
variables shows that there is a substantial increase in 
predictability associated with the 0, sets. The values are 
very much less for Achievement than for the attitudinal 
and motivational variables of Expectations, Attitude To- 

Tsble 9.3.2, — Comparison of the Increase in the Squared Multiple 
Correlations » of ^, and When Including the Special 12th-Gr^&de 
Measures 

Dependent variable 

Squared my !iiple Percent Percent Percent Percent Percent 

correidtior s ^ to nonwhite to post- norwhite boy 

college to secondary to post- dropouts 
college secondary 

2!iS' !• ^> - ^ ~^ W 33 44 36 

RMB, S, O,) 65 28 29 27 35 

Difference 03 16 04 18 01 

Dependent variable 

Expecta- Attitude Educa- Study Achieve- 

tions toward tional habits ment 

life plans 

5!(B, S,0,) i 71 77 73 90 

R'CB, S,O0 63 70 73 72 90 

Difference- 03 00 04 Oi 00 

» Rouiidcd to 2 places of decirr...:8 after computation, leading decimal points omitted. 

*R (B, 5, O) fs the squared multiple correlation for all 3 sets The "Ot" set includes 
th« 9 other outcome mejwurea at the 12th gr&iie. For example, when Percent to College 
is the dependent variable "Or set includes percent Nonwhite to College. Percent ToUl 
and Nonwhite to Postsecondary Training. Percent of Dropouts. Expectations, Attitudt^, 
EducaUonal Pltng, Study Habits, and Achievement. T^.e *'0u" aet includes these latter 5 
variables. The "OV set includes 4 of the latter 5 variables where the 5th I'a the dependent 
vartabJe. For example, when Expectau^ns in tho dependent v'aHRble "0#" includes Atti- 
taide. Edaeational Plana, Study Habits, and Achievement. 



ward Life, Educational Plans, and Study F/abits. They 
tend to diminish slightly at the higher grade levels for 
Expectations and Educational Plans, increase somewhat 
at the higher grade levels for Achievement, increase 
through grade six and then decrease for Attitude Toward 
Life, and oscillate from low to high and back for Study 
Habits. 

Table 9.3.2 gives the additional contribution to the de- 
pendent variable made by the special 12th-grade outcome 
measures of Percent Total and Nonwhite Going on to 
College, Percent Total and Nonwhite Going on to Post- 
secondary Vocational Training, and Percent ot Boy Drop- 
outs. The top half of the table compares the squared 
multiple correlations for the B, and nine othe:* outcome 
measures (O9) with the squared multiple correlations for 
the B, S, and five other outcome measures (Or.).^ Inspec- 
tion of the "DIFFIIRENCE'^ row in the upper half of 
this tabic shows that, except in the case of Boy Dropouts, 
the special 12th-grade outcome measures do make an ad- 
ditional contribution to prediction of the dependent var- 
iables, ""'lis contribution is greatest for the Percent Non- 
white Going on to College and Postsecondary Training, 
and considerably smaller for the Percent of Total Going 
on to College and Postsecondary Training. 

The bottom half of Table 9.3.2 compares the squared 
multiple correlations for the B, S, and Oo with the 
squared multiple correlations for i?, 5, and O,. The ''DIF- 
FERENCE" row in the bottom half of this table shows 
that the five special 12th-grade measures do contribute 
to the prediction of Expectations and Educational Plans 
and, though only slightly, to Study Habits. They do not 
however, improve the prediction of Attitude Toward Liffi 
or of Achievement. 

Table 9.3.2 shows that O does make a substantial con- 
tribution to each of the dependent variables. The nexv 
question, then, is : To what extent does 0 share some of 
the predictable variance with B and 5? The commonality 
analyses in table 9.3.3 are intended to answer this ques- 
tion. Inspection of this table shows that for each set of 
variables there is an increase in predictability through 
the ninth grade and then a decrease at the 12th grade. 
The Oo set at the 12th grade shows an increase in pre- 
dictabihty when compared with the O, set. The most 
prominent feature of this table is that Expectations is 
more predictable from O than it is from either B or 5. 
Also of interest are the small unique portions for B and 
S at grades three and six. It should be noted that at 
grades nine and 12 they increase slightly for B and sub- 
stantially for S. These and other results s unrest that O 
makes a large contribution in the predictio.i f Expecta- 
tions, and also shares variance with both B and S, 

Table 9.3.4 presents commonalities for Attitude 
Toward Life. As with Expectr.tions, Attitude Toward 
Life is more predictable from O than from either B or 5?. 
The predictability for each set increases through the 
ninth grade and then decreases somewhat at the 12th 
gra^e. The special 12th-grade Outcome ^neasures (0,0 
fail to J'dd any infoimation no^ already contained in Uifi 



3 For the compositioTi of O5 and Od see p. 73. 
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Table 9.3.3. — Squared Multiple Correlations ^ of B, S* and O for Expectations, Expressed as a Function of Their Unique Association and Their Com- 
monality Coefficients 



Commonality coefficients > 



First order: 
U(B)... 
U<S). . 
U<0)... 



Second carder: 

C<BS) 

C<BO)..... 
C(SO) 



Sets of regressor variables 



3d 



02 



02 



17 



Third order: C(BSO) 05 

R» for a single set of variables. . 24 



01 
05 
08 



20 



17 
01 

05 

43 



6th 



9lh 



12th (04)» 



12th <09)» 



01 



02 



01 



05 



02 



02 



22 



17 



14 



19 



01 
25 



19 

45 



01 

"6i" 

19 
23 



25 
01 

19 

66 



45 



07 
52 



06 
07 
18 



45 
06 

07 

74 



03 
05 



11 
20 



03 

'ii' 

11 

38 



05 
11 

11 

45 



02 
04 



11 
20 



S 



13 



02 
'12" 
11 
38 



I Rounded to 2 places of decimals after computation, le&dtng decimals and zero's 
omitted. 

* The squared multiple correlations obtained when all 3 sets are entered into the 
resresaion for the different grade levels are: 3d, 47; 6th, 71; 9th, 80; 12th (00, G3; 12th 
W. 66. The number of schools are: 3d, 2,463; 6th, 2,372; 9th, 923; 12th, 780. 



22 



04 
12 

11 

50 



' The "Oi" designates the 4 outcome measures o/: Attitude Toward Life; Educational 
F ana; Study Habits; and Achievement. The "Cj" designates the 4 variables included 
in hi' "O^" set pius the additional 5 measures of Percent Total and Nonwhite to CoHege, 
Pe «nt Total and Nonwhite to Postsecondary Training and Percent of Boy Dropouts. 



Oi set. The unique association values for the B and S sets 
are small but increase slightly at the higher grade levels. 
The unique portions for 0 are much larger than for the 
other unique portions. However, most of the predictable 
variance in Attitude Toward Life is bound up in the 
second- and third-order commonality coefficients. There 
is a ; .^ogressive increase in the second-order common- 
ality for B and 0 throurh the ninth grade, after which 
it diminishes. The third- ^>rder commonality coefficient in- 
creases progressively at the higher grade levels. Clearly, 
in predicting Attitude Toward Life, 0 both makes a large 
unique contribution and shares an even larger portion of 
the variance with B and S. 

Table 9.3.5 presents the three-set commonality analyses 
for Educational Plans and Desires. The predictability for 
each set increases at the higher grade levels and is 
greatest for O until the ninth grade. After this B takes 
a slight lead which it retains until the special 12th-grade 
measures, Ob, are brought into the analysis. This sub- 
st,*iitially increases the predictability of 0. The unique 
portion for B and S increases slighwly at the higher grade 
levels, while the 0 set values diminish somewhat. This 
trend is altered at the 12th grade when the special 12th- 



grade measures are brought into the analysis. These 
special measures increase the unique value of 0 and de- 
crease that of B and S. As with the earlier dependent 
variables, most of the predictable variance is bound up 
with the second- and third-order commonalities. A 
sHghtly different trend emerges for the j -^ond-order 
commonalities, which are somewhat leirger for B and S 
than for the earlier measures. However, most of the 
predictable variance is still bound up with the second- 
order commonality for B and O and with the third-order 
commonality. The second-order commonality, C{BO)y in- 
creases in value at the sixth and ninth grades, while the 
third-order commonality increases at the sixth grade and 
then progressively diminishes. As before, this trend is 
altered at ^he 12th grade when the special 12th-grade 
measures, Oo, are brought into the analysis. Here, the 
second-order commonalities for BO and SO are increased, 
as is the third-order commonality. The commonality 
trends for Educational Plans indicate a large unique con- 
tribution and a large portion of shared variance of the 
h and S sets wich O. In this they resemble the trends 
observed for the earlier dependent variables. 



Table 9.3.4. — Squared Multiple Correlations * of B, S, and O for Attitude Toward Life, Expressed as a "unction of Their Unique Association and Their 
Commonality Coefficients 



Commonality coefffclents » 



Sets of regressor variables 



3d 



6th 



9th 



12th (00' 



12tr. (O,) 3 



First order: 

UCB) 

U(!>) 

U(0) ... 

Second order: 
C(BS).... 
C(BO)... 
C(SO)..., 



04 



06 



01 
15 



01 



14 



15 



01 



28 



01 



01 



Third order: C(BSO) 03 03 03 28 

for a single set of variables.. 22 09 30 57 c • 

1 Pounded to 2 places of d^jcimals httet computation, leading decimals and zero'a 
omitteO 

'The sqnared multiple correlations obtained when all S set<s are entered into the re« 
gression for ^he different grade Jevels are: 3d, 41; 6th, 80; 9th, 79; 12th (0«), 70; 12th (Of), 
^1. The number of schools are: 8d, 2,458; 6th, 2,372; 9thr 923; 12th, 780. 



ERIQ 



21 



28 
01 

28 

73 



01 



02 



04 



03 



04 



15 



14 



01 

28 



29 
53 



01 
"03" 
29 
35 



28 
03 

29 

75 



04 
10 



31 
48 



04 

"or 

31 
42 



10 
04 

31 

59 



03 
10 

31 

48 



03 



15 



10 
04 



03 

"04" 
31 31 
42 60 



s The "O/' designates the outcome measures of: Expectations, Educational Plana; 
Study Habits; and Achievement. The "Ot" destgnates the 4 variables included in the 
"Oi" set plus Percent Total and Nonwhite to College, Percent Total and Nonwhite to 
Postsecondary Training and Percent of Boy Dropouts. 



Table 9.3,5,— Squared Multiple Correlations > of B, S, and 0 for Educational Plans and Desires, Expressed as a Function of Their Unique Association 
and Their Commonality Coefficients 



Commonality coefficients 



Sets of regressor variables 



6th 



9th 



12th (OO 1 



12th (0») ^ 



First order: 
U(B) 
U(S)... 
U(0)..- 



02 



Second order: 
C(BS).... 
C(BO) ... 
C(SO) .. 



07 



17 



01 



02 



02 02 

0? 19... 



28 28 28 19 
50 33 58 61 



Third order: C(BSO) 12 12 12 

R2 for a single set of variables. . 19 15 36 

1 Hounded to 2 pLicps ot decimals after comj)u tation, Ipjulinj? ilecimals a net zoro's 
omittecL 

• The squarerl multiple correlations uhtjiinerl when nJI 3 .sptw Jire enterrrl into the re- 
gression for the ditTerent grade levels :ire: 3(1, 29; Uth, 73: ^)lh, TS; TJth <O0. 73; 12th (Os), 
77. The number .of schools are 3d, 2,453; Hth, 2,372; 9tb, 923; 12th, 7^50. 



21 



07 



05 



11 



08 08 

19 26 25 

02 02 



07 



08 



19 19 13 13 
33 53 47 42 



12 



14 1^ 

13 13 

06 06 

13 

44 



04 



05 



20 20 
47 42 



15 



07 07 

15 15 

10 10 



20 
61 



* The "O/' flesip^nates the 4 ontcume measureii of: Expectutitins; Attitude Towuril 
Life; Stu<Jy Habits; and Achievement. The "O9" desiBnatew the 4 variubies included in 
the "0»" set plus i'ercent Tot:il and Nonuhite to College, Percent Total and Nonwhito to 
P()Rtse<.'andary T'uining, u»d Perceni of Boy Dropouts. 



Table 9.3.6 presents commonality analyses for Study 
Habits. The predictability of Study Habits varies with 
the grade level and set under consideration. For example, 
the squared multiple correlation for S decreases at the 
higher grade levels, but increases through grade nine for 
B and O, and then decreases at grade 12. "^he unique as- 
sociations for B and S increase at the higher grade levels, 
while those for O oscillate from low to high and back 
again. The second-order commonality increases through 
the nin+h grade and then decreases. The third-order com- 
monality, on the other hand, progressively decreases from 
the third grade on. The most important trend in this 
table is for the three sets to share less ci the variance 
while the two-set combinations and the unique contribu- 
tions increase rn magnitude. 

Commonality analyses for Achievement are presented 
in table 9.r>,7. The picture that emerges here is very dif- 
ferent from that given by the eai'lier dependent variables. 
Although for each individual set the squaied multiple 
correlation increases at the higher grade levels, it is 
always less for O than for B and S. The unique poi-tions 
are larger for B than for the other sets. The unique por- 
tions for S remain fairly similar from one grade level to 



the next, while those for O increase slightly at the higher 
grade levels. Mosi of the predictable variance is con- 
tained in the second-oi'der commonality for B and S and 
in the third-order commonality. The second-order com- 
monality for B and S increases through the sixth grade 
and then diminishes slightly. When 0., is brought into the 
analysis^ this coefficient decreases somewhat. The thii^d- 
order commonality contains most of the predictable var- 
iance in Achievement; it increases in magnitude at the 
higher grade levels. The O,, set increases tne third-order 
coefficient when it is brought into the analysis. These 
results show that the greatest amounts of predictable 
variance are shared by B and iS in combination with O, 
as well as in combination with one r.ncther. The three 
sets do make unique contributions, but the magnitudes 
are rather small. 

Table 9.3.8 presents commonality analyses for the 
special 12th-grade measures. By far the largest percent 
of the predictable variance in Percent of Graduates 
Going on to College is contained in the third-order com- 
monality coefficient. The S and O sets have moderate 
unique portions, while the unique portion ">v B is near 
zero. Commonality coefficients appear at the second order 



Table 9.3.6. — Squared Multiple Correlations ' of B, S, and 0 for Study Habits. Expressed as a Function of Their Unique Association and Their Com- 
monality Coefficients 



Com'Tionality coefficients • 



Sets of regressor variables 



3d 
S 



6th 
S 



9th 
S 



I2th (O;) ' 



I2th (OO ' 



First order: 
U(B) . 
U(S)_-. 
U(0).- 



04 



04 



01 



09 



18 



07 



01 



02 



08 



19 



22 



09 



16 



Second order: 

C(B5) 

C(BO) 

C<SO) 



06 
12 



Third order: C(BSO).... 26 

R2 for a single set M variables, . 49 



06 

oi" 

26 
36 



12 
01 

26 

46 



30 



26 
57 



01 
26 
23 



30 
01 

26 

79 



49 



16 
74 



02 
16 
20 



49 
02 

16 

76 



02 
22 



03 
42 



02 
'06 " 
03 
16 



22 
06 

03 

48 



-02 
22 



04 
42 



09 

-02 

"'Ofi' 
04 
16 



17 



22 
06 

04 

48 



« Rounded to 2 place?* of decimals after computation, leading decimals and zero's 
omitted. 

' The »qui /'Ml multiple correlations ubtaine<l whert uU 3 sets are entered into the re- 
gression for th? difTevei.t grade levels Ure; 3d, (51; fith, Kl; 9th, N7; I2th ^0^), 72; IkHh 
^ The number of schools are: 3d, 2.453; Uth, 2,37?; 9th, 923; 12th, 7h0, 



^ The "Oi" ilesignates the 4 outcome measurei: t)f: Expectation*'; Attitude Towarrl 
Life; Educational Plans; and Achievemt /it. The "0»" desi^natea the 4 variable.s int luded 
in the ''0*' set plus Percent Total and Ko - white to College, Percent Total und Nonwt ite to 
PoHtaecondary Train inff, and Percent Boy Dropouts. 
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Table 9.3.7.— ^Squared Multiple Correlations ^ of B, S, and 0 for Achievement, Expressed as a Function of Their Unique Association and Their Com* 
monality Coefficients 



Sets of regressor variablef 



CGmmonafity coefficients ' 




3d 






6th 






9th 




2 


2th (O4) 3 




12th (Oi) ' 






B 


S 


O 


B 


S 


O 


B 


S 


0 


8 


S 


0 


'a 


S 


0 


First order: 

U(B) 


05 






06 






07 _ 






05 






05 






U(S) 




04 




04 






03 




03 






03 




U(0) 






01 






01 






02 






03 






04 


Second order: 

C(BS)... 


19 


19 


30 


30 


27 


27 




?4 


24 


17 


17 


C(BO) 


02 


■ "pji' 


04 




04 


04 




04 


02 




02 


02 . 




02 

c:. 


C(SO) 






01 


01 




02 


02 


01 


01 




01 


Third order: C(BSO)... 


26 


26 


26 


39 


39 


39 


45 


45 


45 


51 


51 


51 


58 


58 




W for a single set of variables. . 


53 


49 


"J 


79 


73 


45 


He 


76 


52 


82 


79 


57 


82 


79 


6l) 


^ Rounded to 2 places of decimals 


after computation, 


leading 


decimalj 


and zero's 




> The "O4' 


designates 


the 4 


outcome 


measures 


of: Expectations; 


Attitude 


Toward 



omitted. 

' The squared multiple correlations obtained when ali 3 sets are entered into the re- 
gression for the diiferent grade leveW are: 3d, 57; 6th, S4; 9th, 88; i2th (0«), 90; 12th {Oi), 
90. The number of schools are: 3d, 2,453 ; 6 h, 2,372; 9th, 923; 12th, 780. 



Life Educational Plans; and Study Habits. The "Ob" designates the 4 variables included 
."n the "Oi** set plus Percent Total and Nor.white to College, Percent Total and Nonwhite 
to Postsecondary Training, and Percent Boy Dropouts. 



for BO and SO. Unlike Achievement, Percent Going on 
to College is more predictable from 0 than from B and 
S. These results show that 0 and S make unique contri- 
butions in predicting the Percent Going on to College, but 
that the greatest contribution is made by the combina- 
tion of B, 5, and 0. 

For Percent Nonwhite Going on to College the squared 
multiple correlation is largest for 0 and next largest for 
S. The value for B is very small. Most of the predictable 
vark.nce is contained in the unique portions and second- 
ordev commonality for S and 0. A small amount is con- 
tained in the third-order commonality. These results 
show that it is the unique portions of S and 0, combined 
with a slight shared variance, that accounts for most of 
the predictable variance in Percent Nonwhite Going on 
to College. 

Most of the predictable variance in Percent Going on 
to Postsecondary Vocational Training is accounted for 
by the unique association of S. There is also a small 
unique portion of 0. The higher order commonalities are 
near zero except for the S and 0 combination. A small 
portion of the variance is shared by S v:\th 0. Neverthe- 
less, most of the differences among schools in their Per- 



cent of Graduates Going on to Postsecondary Training 
can be accounted for by S. 

For Percent Nonwhite Going on to Postsecondary 
Training the trend is very comparable to Percent Non- 
white Going on to College, and the same kinds of remarks 
would be applicable. 

The highest squared multiple correlation for the Per- 
cent of Boy Dropouts is with S. The values for B and 0 
are much lower and closer together. Most of the predict- 
able variance is accounted for by the unique portion of 
S, and the slight shs^red varia^^ce of S and 0, and the 
larger portion of variance shared by all three sets. 
Clearly, S makes a large contribution to differences 
amon^ schools in their dropout rates. 

Regression and commonality analyses were conducted 
using B, S, and 0 with the dependent variables of: Ex- 
pectations, Attitude Toward Lifo, Educational Plans and 
Desires, Study Habits, and Achievement. Use was also 
made of che additional 12th-grade dependent variables of 
Percent Total and Nonwhite Graduates Going on to Col- 
lege, Percent Total and Nonwhite Graduates Going on to 
Postsecondary Vocational Training, and the Percent of 
Boy Dropouts. 



Table 9.3.8. — Squared Multiple Currelations ^ of B, S, and O for Special 12th-Grade Outcome Measures. Expressed as a Function of Their Unique 
Association and Their Comfnonality Coefficients 



Sets of regressor variables 



Commonality coefficients ^ 


Percent to college 




Pi7rcent nonwhite to 
college 


Percent to 
postsecondary training 


Percent nonwhite to 
postsecondary training 


Percent boy dropoutu 




B 


S 0 




B 


s 


O 


B 


s 


O 


B 


s 


O 


B 


s 


O 


First order: 

U(B) 


01 






01 






01 






01 












U(S) 




10 




11 




23 __ 






11 






20 




U(0) 






10 






21 






06 






20 






02 


Second order; 

C(BS) 
















01 


01 




-02 


—02 




C(BO)_ 


05 




05 


01 




01 
















C(SO) 




09 


09 


07 


07 




03 


03 




08 


08 




04 


04 


Third order: C(BSO) 


32 


32 


32 


02 


02 


02 


01 


01 


01 


02 


02 


02 


09 


09 


09 


for a single set of variables. . 


38 


51 


56 


05 


20 


32 


02 


26 


09 


05 


23 


31 


10 


32 


15 



» Rounded Ui 2 places of d<>!cimah after computation, leading decimals and zero's 
omitted. 

•The "O'' s'jt contain.) the 9 other outcome measures. For er-ample. when Percent, to 
^ College Is thf dependent varia'^le the "O" set contains Percen' Nonwhite to College, Per- 
^ ~t Total aui Nonwhito to Secondary Training, Percent Koy Dropouts, Expectations, 
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Attitude, Educational Plar.s, Study Habits, and Achievement. The squared multiple corre- 
lation obtained when all 3 sets are entered into the regression aju: Percent to ColJes^ 
67; i'ercent Nonwhite to College, 44; Percent to P'«tsecondary Training, 83; Percent 
Nonwhite to Puataecondary Training, 44; Percent Boy Dropouts, 36. There were 780 
schools in these analyses. 



To make causal inference? from this associational data 
we will mnke the same kinds of assumpti'^ns as in chapter 
5, It was assumed there that some degree of proportion- 
ality existed between: (i) the percent of variance that 
could be apportioned to a set of ^^ariables independently 
of other sets; (ii) the causal mliueiice of that set. This 
was called the set's "independent role or contribution it 
was contrasted with ''common role or contribution" (see 
p. 53). 

The relative roles of the sets of >^ariables used in a re- 
gression analysis can vary markedly. K sets X and Y 
have similar correlations with the dependent variable, 
and if the correlation of X with Y is high, :hen the 
unique contribution of each set will be small and the de- 
gree of overlap or commonality coefficient will be large. 
The effect is strengthened if the correlations within each 
set are also similar. The magnitude of the commonality 
will depend upon the magnitude of the correlations with- 
in and betwen the X and Y sets, as well as on the magni- 
tude of their correlations with the dependent variables. 
When a third set, Z, is introduced which is more highly 
correlated with one set than with the other, the relative 
roles of the X and Y sets (viz, the uniques and the com- 
monality) will change in order to accommodate this new 
set. If Z has variance which is shared with (let us say) 
X, and has similar dependent variable correlations, then 
the unique contribution of X v. jII decrease in order to 
emerge as a second-order commonality with Z. What was 
formerly called a. unique cause can still be causal, but the 
causation is now 'shared by the two sets. Similarly, if the 
new set, has variance in common with X and F, and if 
all three have similar dependent variable correlations, 
then this common variance will emerge in the third-order 
commonality. Also, if the two sets, X and Y, do not have 
much variance in common with Z, then their second-order 
commonality will be similar to what it was before Z was 
introduced.** 

With these considerations in mind, let us proceed to the 
causal inferences. They will be organized around the dif- 
ferent individual outcome measures, but will also empha- 
size major trends common to two or more individual out- 
come measures. 

The set of Outcome measures (0) for each dependent 
variable (i.e., each individual outcome) was found to 
make substantial independent contributions to the de- 
pendent variable after the Student Body Background (B) 
and School (S) sets had been entered into the regression. 
These contributions were much larger for Expectations, 
Attitude Toward Life, Educatior.il Plans and Desires, 
and Study Habits than for Achievement. For Expecta- 
tions, as well as Educational Plans and Desires, the con- 
tribution of 0 was somewhat smaller at the higher than 
at the lower grades. For Attitude Toward Life, the con- 
tribution increased through the sixth grade, and then de- 
creased. For StujSy Habits, the contribution oscillated 
from low to high and back again in moving from the 
lower to the higher grade levels. For Achievement, the 
other Outcome measures made a very small independent 

^ These relationships are further discussed in appendix II. 
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contribution that increased progressively at the higher 
grade levels. 'Vhen the special 12th-grade measures were 
broufjlit into the analysis they made slight to substantial 
contributions to all the dependent variables except Per- 
cent of Boy Dropouts, Attitude Tov^^nrd Life, anrl 
Achievement. 

Commonality analyses showed that the attitudinal v.i 
motivational measures had similar trends over the gn)de 
levels. Each uf the four dependent variables of Expecta- 
tions, Attitude Toward Life, EdMcational Plans, and 
Study Habits tends to be more predictable from 0 than 
from B or 5. For each of these variables the Outcome 
measures had moderate-to-large independent roles that 
were almost always larger than the independent role for 
B and S. However, most of the contributions to these de- 
pendent variables was made by the two-way common role 
of B and 0 and by the three-way common role of B, S, 
and 0. 

A somewhat different picture emerges for Achieve- 
ment, which was most predictable from fi, somewhat 
predictable from S, and least predictable from 0 
(althoi>gh the level of predictability here was still sub- 
stantial). The independent contribution was greatest for 
the Student Body variables. The contribution of 0 in- 
creased at the higher grad levels while the contribution 
of S declined somewhat. Both, however, were fairly close 
in magnitude at grades nine and 12. As with the other 
dependent variables, most of the contribution to Achieve- 
ment lay in the common role of 0 and S. In contrast, the 
two-way combinatiOi. that may wield the greatest in- 
fluence was that of B with S. An even greater influence 
may be wielded by the three-way combination ^of 5, S, 
and 0. The common role of the three sets combined out- 
weighed the lower order contributions. Thus at the third 
grade the in.luence of this three-way combination was 
about ly^ times as great as the largest value for the lower 
order commonalities. By the 12th grade its influence was 
about 3 times as great as the largest lower order coni- 
monaUty. 

There was a moderate independent contribution of S 
and 0 for the special 12th-grade dependent variable of 
Pe cent Going on to College. A common contribution \vas 
also made by these sets in the second order. Most of 
the contribi^tbn, however, was made by the three-way 
combination or B, S, and 0. For the other speciaM2th- 
grade depender.i: variables the common roles for the two- 
and three-set combinations were much smaller. The 
greatest roles were played by the independent contribu- 
tions of the different sets. For Percent Nonwhite Going 
on to College and for Percent Nonwhite Going on to 
Postsecondary Vocational training, the largest indepen- 
dent contributions were made by O and S. These sets also 
had a two-way common ^ :)ntribution and a slight three- 
way contribution with B. For the Percent of Total Going 
on to Postsecondary Training the largest contribution 
was made by S, with 0 making a small independent con- 
tribution. The greatest role in Percent Going on to Post- 
secondary Training was played by these independent con- 
tributions; the common role of S and 0 was only a small 
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one. For Percent of Boy Dropouts the largest contribu- 
tions, which happened to be independent, was made by 
B, A common role was shared not only by S and 0 bul 
(to an even greater extent) by B, S, and 0. 

We have seen that 0 played a significant role — inde- 
pendent, cooperative, and both — in contributing to indi- 
vidual school outcomes. These results show that schools 
that do well on one school outcome tend also to do well on 
others. They also show that these outcomes may be bound 
up with the students' social background, as we have de- 
fined it, and that these multiple outcomes may be mu- 
tually reinforcing and facilitating. We cannot build a 
particularly conclusive case for th^ latter part of this as- 
sertion, but the results are suggestive. In oiuer to dem- 
onstrate more conclusively that multiple school outcomes 
are mutuii^iy reinforcing, we would like to show that the 
internal intercorrelations of the B and S sets of vari- 
ables, as well as their correlations with each other, re- 
main fairly stable over the grade levels. On the other 
hand, the correlations of B and S with the individual out- 
er nes increase as one ascends the grade levels. These 
CO .ditions would give strong support to the assertion 
that the schools are having an influence on the students 
that is bound up with their social background. If in ad- 



dition we could show that the School Outcome measures 
become more highly intercorrelated as one ascends the 
grade levels, then this trend would more strongly sup- 
port the notion that multiple School Outcomes are mu- 
tually reinforcing. 

Inspection of the intercorrelations of the outcome 
measures at the different grade levels in tables 5.2.1 and 
5.2.2 shows that these trends do not occur exactly in the 
manner expected. The intercorrelations do Increase from 
grades three to six. But then they decline again, espe- 
cially at grade 12. Can these trends be demonstrated? It 
appears that, for a number of reasons, they cannot. 
Sparse representation of the indices at the lower gi'ade 
levels, higher noni esponse rates at these same levels, ^ un- 
reliability of the responses of younger students — all 
these factors combine to prevent it. Other such factors 
are that students of more dissimilar backgrounds tend to 
be aggregated into schools at the iii^her grade levels, and 
that dropouts start occurring at the higher grade levels. 
Because of these countertrends wt ^ only conclude 
that these outcomes may be mutually reinforcing. 

^ 5 Because students and teachers know Ipss about parents' occupa- 
tion and education. 
^ Because their attitudes^are less well developed and articulated. 



10. Further Analysis of School Personnel and Personnel Expenditures 



10.1. SELECTION OF SUBSETS 

We have seen that the set of vainables most heavily 
involved in school outcomes is School Personnel and 
Personnel Expenditures (pp. 48-54). It has also been sug- 
gested that the influence of the schools is bound up with 
the kinds of students they get initially, and that very 
little of this- influence can be attributed to them independ- 
ently of their students' social background, as we have 
defined it (p. 41). In this chapter, we shall attempt to 
find out if, among the 17 variables that make up School 
Personnel and Personnel Expenditures some subsets are 
more influential than others. addition 10 other per- 
sonnel variables have been brought into the analysis. 
These are designated below by an asterisk. Variables 
related to personnel expenditures — specialized personnel 
services, for instance, or training and credits beyond the 
highest degree — have been brought together in an at- 
tempt at determining to what extent they had a unique 
portion, and to what extent a shared portion, of variance 
with the other sets in predicting school outcomes. This 
particular subset is as follows: 

F: FISCAL (EXPENDITURE-RELATED] VARI- 
ABLES 

(1) Principars Training 

(2) Specialized Staff and Services 

(3) Principal's Credits Beyond Highest De- 

gree* 

(4) Teacher's Training 

(5) Teacher's Credits Beyond rlighest De- 

gree* 

Two other subsets were formed. These referred pri- 
marily to the school personnel's prior background and 
current teaching situation. It was felt that the personnel 
expenditure variables might have variance in common 
with either. For example, if expenditures variables were 
strongly related to school outcomes and to the kind of 
college attended by the teachers, then v^e would expect a 
large second-order commonality coefl^cie? , for these two 
sets of variables. 

P: PERSONNEL'S BACKGROUND (INCLUD- 
ING COLLEGE ATTENDED) 

(1) Principars Experieixe 

(2) Prin ipal's College Attended 

(3) Principal's Sex — Male or Female 

(4) Teacher's Experience 

(5) Teacher's Localism — Number of Areas 

Ever Served 

(6) Teacher's Socio-Economic Background 

(7) Teacher's College Attended 
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(8) Teacher's Sex — Male or Female 

(9) Teacher's Racial-Ethnic Group Member- 

ship 

(10) Percent of White Students at Teacher's 
^ ~ -Undergraduate Institution* 

(11) Teacher's Vocabulary Score 

T: TEACHING SITUATION 

(1) Principal's Estimate of the Scope and Se- 

verity of School Problems* (destruction 
of property, stealing, racial tension, 
etc.) 

(2) Principal's Estimate of the School's Rep- 

utation 

(3) Teacher V 'mover* 

(4) Teacher Tenure* 

(5) Teacher Exams* (i.e., use of teacher 

exams in the appointment process) 

(6) Teaching Conditions 

(7) Teaching-Related Activities 

(8) Teacher's Preference for Student-Ability 

Level 

(9) Percent White of Teacher's Students* 

(10) Teacher's Assignment to Present School 

District* 

(11) Number of Hours Per Day Spent in Class- 

room Teaching* 

The outcome measures were the same as tb"<^e used 
previously (page 41). 

10.1.1. Commonality Analyses for B, F, P, and T 

Student Body Social Background has already been des- 
ignated as B. This section presents the results of com- 
monality arid regression analyses for B, F, P, and T, The 
main questions with which we are concerned here are: 

(1) To what extent can the predictable variance in 
School Outcomes (as indicated by the squared multiple 
correlation) be uniquely apportioned to our sets of per- 
sonnel variables? 

(2) To what extent is this predictable variance shared 
by different combinations of these sets of variables? 

Emphasis will not be given to results at the third grade 
unless they are in aligninent with the other grade levels. 
This is because the outcome indices, except for Achieve- 
ment, tend to be sparsely represented at the third grade. 
For similar reasons, commonality coefficients of 0.01 or 
less will not be discussed. 

Table 10.1.1.1 shows th^ .. the predictability of Expecta- 
tions for Excellence (p. 13) from each set of variables, 
except for B at the 12th grade, increases for the higher 
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grad(:j level. lae unique portion of the association for 
P, tiX^ T increases at the higher grade levels, while the 
unIo|.ie portion for B increases through the ninth grade 
and drops sharply at the 12th grade. The role playe(3 by 
F in Expectations, either individually or in combinations 
with the other sets of variables, is very small. Second- 
order commonalities do emerge at the ninth and 12th 
grade for F in conjunction with P and T, but they are 
slight. 

In table 10.1.1.2 the same analyses are perfomed with 
the same variables for ^Attitude Toward Life (p. 13). As 
with Expectations, the higher the grade level, the greater 
the predictability from each of the four sets of variables. 

Table 1(>. 1. 1.1. —Squared Multiple Correlations ^ or B, F, Pp and T With 
L^pectations, Expressed as a Function of their Unique AsBoclation and 
Their Commonality Coefficients 



Sets of regressor variables 



Commonality coefficients ^ 



3c? 



6th 



Rfiit order: 

U(B) 

U(F) 

U(P) 

U(T) 

Second order: 
C<BF)__ _ 

C(BP) 

C(BT) 
C(FP) 

c(rn 

C(PT).._., 

Third order: 
C(BFP)__ 
C(8FT) - - 
C(BPT)__ 
C{FPT)__. 



18 



27 



01 



01 



01 



01 



01 



02 

01 03 



02 



03 



03 



03 03 15 15 15 



Fourth order: C(BFPT)-__ 

for a single set of 

variables 24 01 04 06 46 18 19 



Sets of regressor variables 



Commonality coefficients > 



9th 



12th 



First order: 
U(B) ... 
U{F) 
U(P) 
U(T)... 



42 



01 



07 



03 



03 



01 



06 



07 



Second order: 
C(BF) . .. 

c(ap>_.... 

C(BT).. . 

C(FP) 

C(FT) .... 
C(PT)..... 



03 



02 02 

12 12 03 

01 01 

.01. 01 04 04 

01 01 



Third order: 

C(BFP) -01 -01 -01 ...... 02 02 02 

C(BFO--:-. 01 01 01 -02 '^02 . . 1^02 

C(BPT).... .^02 -02 -02 09 09 09 

CtFPT) 01 01 01 -01 -01 -01 

Fourth orden C(BFPT)._- -02 —02 -02 —02 01 01 01 01 
for a single set of 

variables 52 03 03 13 20 07 18 21 



^Rounded to .2 places of decimals after computation, leading decimals and zeros 
omitted. 

'The squared multiple correlations obtained when all 4 seta are entered into the re- 
gresaloD for the different grade Jevels «rc: 3d, 26 and .6th, 49. The number of schools are: 
8d. 2,458 and 6thr 2,372. 

* The squared multiple correlations obtained when all 4 seti,' are entered into the re> 
greasion for the different grade levels are; 9th, 61 and 12th » 89. Thts number of schools are: 
9th, 928 and 12tb, 780. ' 



Table 10.1.1.2.— Squared Multiple Correlation of B, F, P, and T With 
Attitude Toward Life, Expressed as a Function : Their Unique Associ- 
ation and Their Commonality Coefficients 



Sets o1 regressor variables 



Commonality coefficients < 



3d 



6th 



First order: 
U(B),.. 

U(P)... 



19 



29 



02 



01 



01 



01 



Second order: 

c{Bn 

C(PB) 

C(BT) 

C(PP) 

C(Fn 

C(PT) 

Third order: 
C(BFP).-.. 
C(BR) 
C(BPT)._ 
C(FPT)_._ 



-02 
02 



-01 



02 



03 
03 



03 



03 



01 01 



Fourth order: C(BFPT). 
for a single set of 



01 


01 


20 




20 


20 














01 


01 


01 


01 


22 01 • 


04 06 


57 


01 


25 


25 



Sets of regressor variables 



Commonality coefficients > 



9th 



12th 



First order: 
U(B).., 

u(n-- 

U(P)... 
U(T),.. 



31 



12 



01 



01 



02 



01 



03 



01 
06 



Second order: 

C(BF) 

C{BP) 

C(BT) 

C(FP) 

C(FD 

C(PT)... 

Thirci order: 

C(BFP) 

CCBFT) 01 01 

C(BPT)-.: 20 

C(FPT) _ . 



01 



03 

06 05 



.... 03 



05 



.... Oi 
20 20 



29 



29 



29 



Fourth order: C(BFPT) _ 

for a single set of 

variables 56 02 23 29 48 02 34 



37 



. » Rounded to 2 places of declti-ala after computation, leading decitiials and zeroes 
omitted. 

* The squared multiple correlations obtained when all 4 seta are entered into the re- 
gression for the di^rerent levels are: 3d, 27; 6th, 6ff; 9th, 63; I2th, 55. The number of schools 
are: 3d, 2,453; 6th, 2,372; 9th, 923; 12th, 780. 

'The squared multiple correlations obtelned when all 4 stte are entered into the re- 
gression for the differerit levels are: 8d, 27; 6th, 59; 9th, 63; 12th, 56. The number of schools 
are: 3d, 2,463; 6th» 2,372; 9th, 923; 12th, 780. 

However, the predictability from B drops at the 12th 
grade, and the unique portions fox F, P, and T increases 
only slightly at the higher grade levels. In contrast, 
the unique portion of the association for B increases 
progressively through the ninth grade. But at the 12th 
grade it drops sharply. As for F, the second-., third-, and 
fourth-order commonalities shov/ that it has virtually no 
variance in common with the other sets of variables. 
Among these, most of the predictable variance in P and 
r is contained in the second- and third-order common- 
alities, and is shared with B. It is largest for the third- 
order commonality coefficient involving B, P, and T. 

The next outcome measure in our analysis is Educa- 
tional Plans and Desires (table 10.1.1.3). Its predicta- 



Table 1 0.1.1 .3.»SquAred Multiple Correlatlono i of B, f, P, and T With 
Educational Plana and Desires, ExpresHec^ as a Function of Their 
Unique Association and Thdr Commonality Coefficients 



Sots of regressor variables 



CommonaHty coefflctents » 



3d 



6th 



First order: 



U(B). 

U(P). 
U(T). 



07 



21 



01 



01 



02 



01 



Second order: 

C(BF).-- 01 01 ..... 

C(BP) 04 04 " 

C|BT^.- 04 04 07 07 

c(rn;:::::"::::::::::::::::::""::;:::::::::::::::::: : : : 
c(PT) : : 

Third order: 



C(BPT) 07 

C(FPT).... 



Fourth order: C(BFPT)_ 

R> for a single set of 
}/ri^a'J,es 



01 


01 


01 




01 


01 




01 


14 




14 


14 


02 


02 


02 


02 


50 


06 


21 


24 



Sets of regressor variables 



Commonality ;;oefflclents * 



9th 



l^th 



First order: 
U(B) 

U(P)-- 



37 



16 



02 



CI 



'>2 



03 



09 



01 



Second order: 

C(BF) 02 02 

C(BP) 01 

C(BT) 13 

C(FP) 

C(FD ._ 

C(P*i) 01 01 



04 04 _ 

--- 02 02 

13 24 



24 



02 



Gl 



02 
01 



Third order. 

C(BFP} 02 02 02 -01 -01 -01 

C(BFT) 01 01 "Ol 

C(BPT) 04 04 04 01 ... 01 01 

C(FPT) __ 01 01 01 



Fourth order: C(BFPT)- 



03 03 03 03 



R for a single set of 
variabfes. 61 08 11 22 47 08 06 37 



I Bounded to 2 placeB of decimate after compuUtlon, leading decimate and zeros 
omitted. 

•The squared multiple correlations obtained when all 4 setn are entered into the re- 
ffreosion for the different grade levels are; 8d» 21 and 6tb, 52. The number of schools are: 
8d, 2,452 and 6th 2,872. 

'The squ-jwi multiple correlations obtained when all 4 seta are entered into the 
regreeaion for the different grade levels are; 9th, 66 and 12th, 62. The number of schools 
are: 9th, 923 and 12th, 780. 

bility varies somewhat for each set of variables as one 
ascends the grade levels (see for a single set of vari- 
ables) . For F and T there is an increase in the at the 
higher grade levels. The increase in however, gives 
way to a decrease at the 12th grade. P increases only 
through the sixth grade; at the ninth grade it decreases, 
as it does again at the 12th grade. The unique portions 
increase for F, P, and T at the higher grades, while the 
unique portion for B increases through the ninth grade 
and then decreases at the 12th. At the ninth and 12th 
grades, a slight commonality coefficient can be discerned 
for F in conjuaction with J?, and for F in conjunction 
. with B and P at the sixth and ninth grades. However, 
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most of the predictable variance in Educational Plans is 
contained in the second- and third-order commonalities 
for B, P, anu T &t grades six, nine, and 12. Between the 
sixth and the ninth and the ninth and the 12th grades, 
the predictable variance shifts in a curious fashion from 
the third-order commonality for B, F, and T to the sec- 
ond-order commonality for B and T. Evidently, at grades 
six and nine B and T assume a greater role, while that of 
P decreases. A small amount of the predictj.ble variance 
in Educational Plans is shared by all four sets of vari- 
ables at the sixth and ninth grades. This can be seen 
from their fourth-order commonality coefficients. 

lite predictability of Study Habits (table IO.T.I.4) for 
each set of variables (see for a single set of variablea) 

Table 10.1.1.4.— Squared Multiple Correlations » ot B, F, P, and T V<1th 
Study Habits, Expressed as a Functvon o f Their U nique Association \xt^ 
Their Commonality Coefficients *^ 



Sets of regressor variables 



Commonality coeff/cients ^ 



3d 



6th 



BFPT BFFT 



First order: 
U(E)..- 

U(P)... 
U(T)... 



16 



01 



33 



01 



01 



01 



Second order: 

C(EF) 

C(BP) 

C(BT) 

C(FP) 

C(FD 

C(PT) 



01 01 

02 02 03 03, 

06 ._ 06 04 04 



Third order: 

C(BFP) 01 01 01 ^ 

C(Bro " 

C(BP;-).__ 20 26 26 16 ''l6'"'"l6 

C(Ff»D 

Fourth order: C(BFPT)__. 02 02 02 02 01 01 01 01 

R» for a single set of 
variables 49 06 26 30 57 02 21 22 



Sets of regressor variables 



Commonality coefficients • 



9th 



12th 



BFPTBFPT 



First order: 

U(B).- - 58 . ._ . 39 

U(R 03 

U(P) - 02 03 

U(T) - 01 02 

Second order: 

C(BF) _ -02 -02 

C(BP) 

C(BT) 06 06 03 " 03 

C{FP). ._ _____ 01 01 

C(FT).._ __ _._ -01 , -01 

CCPT) __:__,. 01 01 

Third order: 

C(BFP),_ _. 

C(BFD 01 01 01 01 a 01 

C(BPT) _. 08 08 08 01 01 01 

-:fpt) _ _ _. 

Fourth order: C(BFPT)... 01 01 01 01 

R^frra single set of 
variables. 74 02 11 16 42 02 06 



1 Rounded to 2 places of decimab after computation, leading decimals and zeros 
omitted. 

•The squared multiple correbtiona obtained when all 4 acta are 'entered into the re- 
gression for the different grade levels aia: ad» 52 and 6th, <iO. The number of schooia are: 
ad, 2,458 and 6th, 2,372. 

>The squared multiple correlations obtained %\en all 4 seta are entered into the re- 
gression for the different grade levels are: 9th, 77 and 12th, 51. The number of Jichools arer 
9tb, 923 and 12th, 7S0. 
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varies with the grade level. B increases through grade 
nine and then decreases at grade 12. P and T decrease at 
the higher grade levels. F, after starting out low, remains 
low, even at these levels. The unique portions for B in- 
crease slightly at the higher grade levels. The higher 
order commonalities for F are negligible; v<5ry sinall co- 
efficients appear at the 12th grade in conjunction with P 
at the second order, and with B and T at th^. third order. 

Most of the predictable variance in study Habits is in 
the unique portions at the higher gradii levels, and in the 
second- and third-order conin:onality coefficients of B, P, 
and T at grades three, six, and nine. These results suggest 
that F may play a slight but independent role in Study 
Habits at the 12th grade. However, most of the predict- 
able variance is accounted for by: (1) the unique portion 
for B\ (2) the shared variance of P and T with B. 

The squared multiple correlations of B, F, P, and T 
with Achievement show a progressive increase at the 
higher grade levels (table 10.1.1.5). But tnis increase 
lasts only as far as the ninth grade for F, The unique 
portions are small for all the personnel variables, espe- 
cially F, ^vhile the unique portions for B inci-ease pro- 
gressively through the ninth grade and then decrease at 
the 12th grade. F shares some variance with B at the 
second order, and with B and P at the third order, for 
the ninth and 12th grades. But in Achievement, as with 
I . the preceding outcome measures, most of the predictable 
variance is contained in the second- and third-order com- 
monality coefficients for B, P, and T. Some variance is 
also common to all four sets for grades one through nine. 
These results suggest that P and T may play a large role 
in the development of Achievement through their shared 
variance with B. A somewhat smaller role may be played 
by F through its common variance with B and P. 

The five special 12th-grade outcome measui'es (p. 41) 
present a rather diversified picture in conjunction with 
our four sets of variables (table 10.1.1.6). Percent Going 
on to College is moderately predictable from T and P, 
less so from P, and much less so from h\ The unique as- 
sociations are largest for T, next largest for B and P, 
and near zero for F, In fact, F has a very low common- 
ality with T at the second order and with all three othnr 
sets at the fourth order. However, most of the predict- 
able variance in Percent Going on to College ?s contained 
i • the second-order commonality for B and T and in 
the third-order commonality for P, P, and T, These re- 
sults suggest that the unique portion for T and P, as 
well as their common portions with one another and with 
P, may play a role in influencing Percent of Graduates 
Going on to College. 

The other four outcome measures in table 10.1,1.6 tend 
to be less predictable than Percent Going on to College for 
each of the individual sets of variables with the exception 
of F, For this latter set, the squared multiple correlations 
remain about the same for Percent Nonwhite Going on to 
College and Percent Going on to Postsecondary Training. 
They drop somewhat for Percent Nonwhite Going on to 
Postsecondary Training, and increase for Percent of Boy 
Dropouts (a measure that has a 0.87 correlation with 
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Table 10,1.1.5. — Squared Multiple Correlations ^ of B, F, P, and T With 
Achievement, Expressed as a Function of Their Unique Association and 
Their Commonality Coefficients 



Sets of regressor variables 



Commonality coefficients 5 



1st 

"f "p" 



3d 



First order: 
U(B) 
U(F) 
U(P) 
U(T) . 



05 



07 



03 



01 



04 



02 



02 



Second order: 

C(BF). 

C(BP) 01 

C(BT).... 10 

C(FP) 

c(rr) 

C(PT) 



01 



10 



01 
14 
02 



01 



14 



02 



Third order: 

C(BFP). 

C(BFT) 

C(BPT> 25 

C<FP'.) 

Fourth order: C(BFPT). 



for a single set of 
variables 



Oi 
43 



01 
03 



25 
01 
30 



25 
01 
40 



01 

25 



01 



01 
25 



02 
53 



25 

02 02 02 
05 43 32 



Commonality 
coefficients 



Sets of regressor variables 



6th 



9th 



12th 



First order: 
U(B).- 
1>(F) 
U(P>- - . 
U(T). - . 



09 



09 



C4 



C? 



01 



01 



01 



01 



01 



03 



Secor^d order: 

C(BF) 

C(2?>...., 

C(BT) 

C(FP) 

C(FT) 

C(PT) 



01 01 02 

05 05 .... 05 

13 13 10 



05 



.... 04 
01 

10 12 



04 



01 



12 

-6i'."]."l^6i 



02 



Third order: 

C(BFP) 01 01 01 04 04 04 

C(BFT) 01 01 .... 01 -01 —01 -01 

C<BPT) 47 47 47 49 49 49 59 

C(FPT) 

Fourth crder: 
C(BFPT).... 



02 02 

"!''59""59 



.... 02 02 02 02 05 
for a single set of 

variables 79 05 57 63 83 



05 05 05 

11 64 64 82 05 63 73 



1 Rounded to two places of decimals after computation, leading decimals and zeios 
omitted. 

2 The squared multiple correlations obtained when all four sets are entered into the re- 
. gresaion for the diiTcrent grade levels are; l8t, 50; and 3d, 56. The number of schools are: 

1st, 1,302; and 3d, 2,453. 

'The squared multiple correlations obtained when all four sets are entered into the re- 
greBsion lor the 'iilTerent grade levelB are: 6th, 82; ?ith, 86; and 12th. 87. The numbe? of 
schools are: 6th, 2,372; 9th, 923; and 12th, 780. 

Percent of Girl Dropouts) . The unique portions for B are 
smaller for these latter four measures than for Percent 
Going on to College, while the unique portions for F, P, 
and T are usually larger. F ha.s a slight unique portion for 
Percent Nonwhite Goirxg on to College, and a slight sec- 
ond-order commonality with P and T. Most o? the pre- 
dictable variance is contained in the unique portions of 
P and T, especially in their third-order commonality with 
S, and in the second-order commonality of T and R It 
seems that, even if F plays a small role in Percent Non- 
white Going on to College, the greatest role is plac ed by P 
and T. 



Table 10.1. L6. — Squared Multiple Correlations » of B, F, P, and T With Special 12th-Grado Outcome Measures^ Expressed as a Function of Their 
Unique Association and Their Commonality' Cocincicnts 



Commonality coefficients 



First order: 
U(B). . 
U(F) ... 
U(P). 
U(T)... 



Second order: 

C(BF) 

C(BP) 

C(BT) 

c(rp) 

C(FT) 

C(PT) 

Third order: 
C(BFP). . 
C(BFT) 
C(BPT) 
C(FPT) . 



Sets of regressor variables 



Percent going on 
to college 



05 



Percent nonwhite 
going on to college 



B 

01 



Percent going on 
to postsecondary 
tratncng 



03 



03 



13 



04 



06 



Percent nonwhite 
going on to post- 
secondary training 



B 

01 



Percent of boy dropouts 



02 



01 



OS 



05 



04 



05 



04 



03 



11 



01 
01 

17 



01 



01 



01 



17 

'di' 



03 



03 

0? 02 

01 -01 

... -01 -01 



01 ... 
01 .. 



02 
-02 



01 

^02 



01 
-02' 



02 



01 



02 

'oi 



01 
"12' 



01 



01 

'i2 



-01 -01 -(11 



32 02 



02 02 



-01 
03 



01 



01 



01 01 

. . -01 -02 -02 
03 03 04 04 

02 02 



Fourth order: C(BFPT) 01 

for a Jngle set of variables.. 38 



01 
04 



17 



01 -01 
44 05 



-01 -.01 
05 06 



-01 
13 



02 05 07 03 05 02 08 09 10 07 16 



05 



-01 -01 

-02 -02 

08 08 

-01 -01 

03 03 

01 01 



-02 
04 
02 



21 



' The squared mtiiCiple cnrrelatHjriH obta'ned when nil 4 seLa are entere<l into lite re- 
gression lire: Percent GoinK »n to C'lillege, 55; JVrcent Nonwhite Gf^inK nn to ClollcKe, 22; 
Percent Going on to Poslsecondury Vocutic>nal TruininR, If}; I'ercent Nonwhite Gt.'nK on 
to Postsv ury Vocational Training. 15; Percent of lOth-Grude Boys Who Drop Out 



Before Completion of thu 12th Grade; 35. There were THO school.s inclti^^e(J in these unal>'.«?es 
* Rt>ur(lwi to two places c)f f}ecimal» after computation, leudinff {iecimuls and zeros 
omitted. 



A different situation encountered for Percent Going 
on tc Postsecondary TraminK. For this outcome, F has 
tl:e next-to-largest squared multii le correhition (the hirfr- 
esi: being for P) and the hirgest unique portions. For 
Percent Nonwhite Going on to Postsecondary Training, 
F has the lowest squared multiple correlation, and the 
next-to-lowest unique portion (the lowest unique portion 
Deing for B). 

Peirent of lOtii-Grade Boys Who Drop Out Before 
Completion of the 12th Grade is most predictable (see 
R' for a single set) from T and P. It is less predictable 
from By and least predictable from F. The largest unique 
portion is for P. T and F have lower but similar unique 
valued; B has the lowest value. There are slight to ap- 
preciable commonalities for F and T at the second order, 
and for F, P, and T at the third order. In short, there are 
appreciable independent contributions made by P, T, and 
F, as well as variance shared by these three sets with one 
another. 

10.1.2 Possible Causal Inferences 

We have seen that the two sets variables most heavily 
involved in school outcomes are Other School Outcomes 
(chapter 9) and School Personnel and Personnel Expen- 
ditures (chapter 5), In order to make causal inferences 
from these associational data we will adopt the same 
kinds of assumption as those made in chapter 5, There 
it was assumed that there is some degree of proportion- 
ality between a dependent variable*s independent role or 
contribution and its causal influences. '^Independent role 
or contribution" was defined as the percent of i^-^ vari- 
ance associated wMi a set of variables independently of 
uther sets. The term "common role or contribution" was 
used to indicate that we could ascertain neither of two 
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things: (1) the extent to which variance shared by two 
or more sets of variables should be apportioned to one or 
the other of the sets; (2) the extent to which the sets 
themselves may share some of the influence. The follow- 
ing inferences are organized around the outcome mea- 
sures. The letters By F, P, and T designate the same set^ 
of variables as in the first part of this chapter. 

Expectations for Excellence. — The independent contri- 
butions of B to Expectations were found to increase pro- 
gressively through the ninth grade. At the 12th grade, 
however, they di'opped sharpJv. Part of this may be due to 
the dramatic shift in Expectations of nonwhite schools at 
the 12th grade (see table 4.3.7 in chapter 4) . At the lower 
graaes Expectations of white schools exceed those for 
nonwhite, but at the 12th grade the opposite occurs. 
The independent contributions of F to i expectations are 
slightly larger at the ninth and 12th grades. But even 
there, they are still small. The independent contributions 
of P and T are nlso larger at the ninth and 12th grades, 
and may be largest at the 12th grade. A slight common 
role of F with P and T seems to exist at the ninth and 
12th grades. But it is impossible to detect any important 
contribution made by F at the third and sixth grades, 
either individually or in combination. The most impoi-- 
tixnt influence on Expectations may be Avielded through 
the common role of 5, P, and T. 

Attiiude Toward Life. — The independent infli nee of 
B on Attitade Toward Life gets progressively largv^r 
through the ninth grade but drops sharply at the 12th 
grade. But P, P, and T exhibit no such progression; 'their 
independent influence becomes, at most, only s'"ThtIy 
larger with the higher grades. In particular, F has virtu- 
ally no influence, either individually or in combination, 
except a very small independent role at the 12th grade, 
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It may be that the greatest influence on Attitude Toward 
Life is the combination of £>, P, and T. At any rate, the 
influence of these three sets combined is usually p^reater 
than that of any set by itself or in combination with only 
one of the other two sets. 

Educational Plans and Desires. — The same role is 
played by B in Educational Plans and Desires as in the 
previous two outcomes: its independeTjt influence in- 
creases through the ninth grade and then drops sharply 
at the 12th. The independent influence of P and T is 
larger ?t grade nine, and of P, T, and F at grade 12. 
The independent contribution of F at the 12th grade is 
very slight, but its common roie with B increases progres- 
sively from grade six through 12. A common role of F 
with B, P,- and T is found at the sixth and ninth grades 
(see the third- and fourth-order commonalities). The in- 
dependent influence of B is still greater, especially in its 
common role with P and T. At the 12th grade, however, 
T also has an independent role. 

Study Habits. — The independent conti'i')ution of B is 
as before. Despite the drop in its influence at grade 12, 
however, its magnitude relative to F, P, and T at this 
level remains quite large. The independent contributions 
of P and T increase slightly at the higher grade levels. 
The role of F is independent only at the 12th grade, 
where it also has a slight common role with P, T, and B. 
At the other grade le^^els it has virtually no relationship 
with the other sets. In fact, most of the influence in the 
development of Stiiay Kabits can be attributed to the in- 
dependent role of B^ azid most of what remains to the 
common role of P and T. Even this remaining influence, 
howevei', is rather small. 

Achievement. — The independent contribution of B to 
Achievement increases slightly from the lower grades on- 
ward until the ninth grade, when it begins to decrease. 
There is almost no independent contribution from F, and 
only small ones from P and T. What is apparent upon 
examination of the entire table (10.1.1.5) is that any pos- 
sible influence of each of these four sets of variables on 
Achievement is bound up with the other three. The in- 
jluence of F, however, is clearly less than that of the 
other sets; it does have a common role with them at the 
higher grade levels, but the really large contributions 
come from the common roles of the B, P, and T. Indeed, 
this commonness increases progressively with grade level, 
dramatically , outweighing the role of F. 

The 12th-f/rade outcome measures. — The largest inde- 
pendent roles in Percent Going on to College is played by 
T and i?, with a smaller contribution from P. No inde- 
pendent influence is exerted by F, but it has a slight com- 
mon role with the other three sets of variables. The ma- 
jor influence, however, may come from the independent 
and com.mon roles of T and B, and the common role for P, 

Most of the independent contribution to Percent Non- 
white Going on to College comes from T and P. A small 
independv^nt contribution comes from F, and an even 
smaller one from B. Slight con^mon roles are played by 
5, P, and T. The common role of F with P and T is the 
smallest of all. Clearly, most of the influence on Percent 
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Nonwhite Going on to College stems from the independ- 
ent roles of F, P, and T. The same may be true for Per- 
cent Going on to Postsecondary Training. The greatest 
role here is played by F, with P and T running just be- 
hind. Common roles for these sets are virtually non- 
existent except for a slight one involving F and P. The 
greatest influence on Percent Nonwhite Going on to Post- 
secondary Training is exerted by the independent and 
common contributions of P and T, and by their common 
contribution v/ith B. The independent role of F here is 
very small, but it does have a common role with 

Finally, independent contributions are made by F, P, 
and T to the Percent of Dropouts. The greatest of these 
is made by P, followed closely by T and F. The independ- 
ent contribution of B is very small. Slight common roles 
are played by F in conjunction with P and T, and larger 
ones by B in conjunction with P and T. It is possible that 
the greatest influences on Percent of Dropouts may come 
from the independent contributions of F, P, and T. 

SUMMARY 

We have seen that for the school outcomes we have 
labeled Expectations for Excellence, Attitude Toward 
Life, Educational Plans and Desires, and Study Habits 
and Achievement, a set of variables related to the school's 
pei'sonnel expenditures (F) makes a very si^iall and 
sometimes nonexistent independent contribution. Fur- 
thermore, this set of variables exerts little or no influence 
through variance common with the other sets of variables 
with which we have been dealing in this analysis. On the 
other hand, the variables connected with the school 
personnel's background (P) and teaching situation (T) 
may be deeply involved with the student social back- 
ground variables (/?) in influencing the school outcomes. 

We have also seen that, for a special set of ]2th-grade 
outcome measures, although both the relative and the in- 
dependent contributions of these same personnel expendi- 
tui'e variables was somewhat increased, the same trends 
tended to prevail. In other words, most of the influences 
on these outcomes could be attributed to the independent 
and common roles of the sets of variables connected with 
the school personnel's background and the teaching situa- 
tion. The variables connected with the social background 
of the students usually played a lesser role. However, a 
reduced role was often observed for the student back- 
ground variables with most of the outcome measures at 
the J 2th grade (that is, with Expectations, Attitude To- 
ward Life, etc.) . 

These results suggest that increases in personnel ex- 
penditures may result in only small improvements in 
school outcomes, A real answer to a question of this kind 
would require large-scale educational experimentation. 
What kinds of changes, then, would improve school out- 
comes? .The answer must lie in the other sets of school 
personnel variables. One possible strategy would be to 
examine the regression coefficients of the variables in 
these different sets, and to attach causal importance to 
them. This could be misleading, however. The magnitudes 
and signs of these regression coefficients are highly de- 



pend<:^nt upon the intercorrelations that exist among the 
vari:;b]es bc^'-ng used. When the intercorrelations are high 
the coefficients can be particularly misleading. A second 
ahernative that suggests itself is to look at the zero-order 
correlations to see which kinds of variables in each set 
are con-elated with the outcomes. And these correlations 
have already been given in chapter 4. Inspection of tables 
4.3.8 through 4.3,13 in chapter 4 reveals that the vari- 
ables consistently related to the school outcomes (besides 
other Outcomes) include: (1) teacher's view of his teach- 
ing conditions (Teaching Conditions); (2) Teacher's 
Racial-Ethnic Group Membership; (3) Teacher's Vo- 
cabulary Score; (4) Percent of White Students at the 
Teacher's Undergraduate Institution; (5) Percent White 
of the Teacher's Students; (6) Socio-Economic Status of 
the students; (7) student's Family Structure; (8) the 
Racial-Ethnic Composition of the students. Variables 1 
through 5 were also showTi to be related to school out- 
comes, after certain statistical controls had been applied 
(see chapter 6) , In this chapter, variables 2 through 4 
were included in the School Personnel's Prior Back- 
ground set, variables 1 and 5 in the Teaching Situation 
set, and variables 6 through 8 in the Student Body set. 
The impoi'tant point to note is that these variables ;^^'e 
correlated both with one another and with the School 
Outcomes. Moreover, it is these correlations that account 
in part for the common contributions of the different sets 
of variables. Perhaps, if the dependence of schools on the 
social background of students and school personnel were 
reduced through the achievement of a greater socioeco- 
nomic and racial balance, variables such as the teacher's 
training and the school's physical facilities might then 
play a greater role in influencing school outcomes. A more 
detailed discussion of these results, together with results 
from other chapters, is presented in chapter 11, These 
results also indicate that useful insights about the in- 
fluence of teachers on their students might be gleaned 
from analyses of the teacher's background and prepara- 
tion, especially the racial composition of the college he 
attended. The following section of this chapter presents 
some of these analyses, 

10.2. ANALYSES OF INDIVIDUAL TEACHER'S 
BACKGROUND 

The previous section of this chapter, together v>''ith the 
analyses in chapters 4 and 6, showed a substantial rela- 
tionship between a school's outcomes and the aggregate or 
average social background of the teachers in it. Espe- 
cially prominent in this relationship was the teacher's 
experience of racial imbalance, whether in their under- 
graduate institutions or on the school's teaching staff 
(for the latter, see table 5.3.2.3 in chapter 5). This sec- 
tion attempts to analyze various aspects of a teacher's 
background and training while omitting the aggregation 
by schools. In this way we hope to shed light on the de- 
velopment of variables that, in the aggregate, were 
shown to be related to school outcomes, i^'^or example, the 
(aggregate T-eacher's Vocabulary Score was shown to be 
related to Achievement (that is, to school achievement). 
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In this section, however, we shall study different aspects 
of the background of individual teachers that are related 
to Teacher's Vocabulary Score. 

10.2.1. Teachers and Their Schools 

In moving the focus of our analysis from teachers 
aggregated by schools to the individual teacher, we are 
pai'ticularly interested in knowing how much of the total 
variance is associated with the schools in which each 
teacher is located. For example, if many schools have a 
preponderance of either older teachers or younger 
tea ..lers then the variable of Teacher*s Age will be as- 
sociated with 3chool differences. If, on the other hand, 
every school has about the same mix of younger and 
older teachers, then Teacher's Age will not be associated 
with school differences. A more formal way of expressing 
this kind of relationship might be 

Let DAT -Total Differences Among Teachers in At- 
t2'ibute X 

Let DAS-Tota! Diffei'ences Among Schools in At- 
tribute X 

Let DWS = Total Differences Among Teachers With- 
in Schools in Attribute X 

then 

DAT = DAS + DWS. 

By dividing this equation by DAT one can express 
DAS and DWS as percentages. Table 10,2.1 gives such 
percentager., for selected variables. It will b^ noted that 
this is equivalent to giving the ratio of the among-school 
variance to the total variance, corrected for the appio- 
priate degrees of freedom.^ 

The percentages in table 10.2.1 represent upper limits 
for the amount of variance that can be accounted for by 
studying the correlates of school differences. If we were 
to obtain a multiple correlation of 1,00 between aggre- 
gate teacher characteristics and aggregate Teacher's Vo- 
cabulary Score, we would have accounted for approxi- 
mately 42 percent of the total variance in this variable 
(see Vocabulary Score for K>6 teachers in table 10.2.1), 
The remaining 58 percent would have to be accounted for 
by differences among teachers within schools, and by 
error. 



^ The correction for the appropriate degrees of freedom here is a 
modification of the shrinkage fomula for a muitiple correlation 
(see Thorndike, 1949, p. 209). To use this formula each school is 
regarded as a dumniy variable or pseudo variable where a student 
is assigned a one if he attends that school and zero otherwise. This 
results in one dummy variable for each school ; the dependent vari- 
able is regressed against the dummy variables. The formula used is; 

N-p 

where 

P-'^the corrected squared multiple correlation 
iV«the number of students 
71— the number of schools 
p — n — 1 

i^-'^^the ratio of the among- school variance (3^") to the total 
variance (5~T), so that 5^V'S'-x = ^-. 
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Table 10.2.1.— Percent of Total Variance for Different Teacher Variables 
That Is Associated With the Schools in Which Teachers Are Located 



Grade levels > 

Variable title 

9-12 . K-« 



Teaching Conditions 36 45 

Localism of Background 26 29 

Soclo»Economlc Background IC 22 

Training 20 40 

College Attended.... 23 27 

Teaching-Related Activities 17 21 

Preference for Student-Ability Level 13 18 

Sex : 10 15 

Racial-Ethnic Group IVlembership , 90 81 

Percent White of Students at Teacher's Undergraduate 

Institution 84 82 

Annual Teaching Salary 30 53 

Percent White of Teacher's Students 69 76 

Vocabulary Score 26 42 

Number of Schools 780 2,372 

Number of Teachers 24,008 30,345 



^ The percents of total variance are for teachers classified as to whether they teach 
gra'^es kindergarten through 6th or grades 9 through 12. Percentages for teachers clasBifi- 
able at other grade leveih were not available. The percentages have been rounded to 2 
places of decimals and the leading decimaiH omitted. 

These percentages are best interpreted as showing the 
extent to which teachers similar with respect to the vari- 
able under consideration tend to he located in the same 
schools. We say this because if there were no association 
of teachers' attributes wilh the schools in which they 
are located, then the percentage of total variance asso- 
ciated with the schools would be near zero for that vari- 
able. 

Inspection of table 10.2.1 shows that there are not 
many schools that have a jreater proportion of female 
teachers than do other schools. The remaining percent- 
ages range from nioderate to large. They are almost 
always larger for K-6 schools than for 9-12 schools. The 
chief exception is in the case of Teacher's Racial-Ethnic 
Group Membership and Percent of White Students at the 
Teacher's Undergraduate Institution. Moderate values 
are observed for such variables as Teacher's Age, Experi- 
ence, Localism of Background, Socio-Economic Back- 
ground, College Attended, Teaching-Related Activities, and 



* The correlations for Secondary Teachers (5) are based upon 24,008 teachers who could 
be claaaif^ed as ieaehing grades 9-12. For Elementary Teachers (E) the correlations are 
based upon 36,241 teachers who could be clasBlfied as leaching grades Kindergarten through 



Preference for Student Ability Level. Somewhat larger 
are those values for Teaching Conditions, Training, Sal- 
ary, and Vocabulary. The largest values are for Teacher's 
Racial-Ethnic Group Membership, Percent White of Stu- 
dents at Teacher's Undergraduate Institution and Percent 
White of Students in Teacher's Class. These large values 
show the tremendous racial imbalance that exists in our 
public schools. 

10,2.2. Zero-Order Correlations for Selected Teacher 
Variables 

The tables that follow give correlations for selected ag- 
gregate teacher variables. These variables were shoMn to 
be related to school outcomes both before and after schools 
had been equated for differences in size and in the social 
background of their students. Many of these same vari- 
ables were also shown to be related to school outcomes in 
combination with other sets of variables (see chapters 
5, 7, and 8). Table 10.2.2 summarizes a number of im- 
portant basic relationships, and provides some insights 
into the results of the commonality and regression analy- 
ses given in the next section (these correlations are 
also given in appendix VIII). In order to reduce the 
amount of discussion, correlations of less than 0.10 will 
not be discussed.^ 

When teachers who have high scores on the vocabulary 
test are compared with low-scoring teachers we note that 
they : 

(i) Come from the higher socioeconomic strata (Socio- 
Economic Background) ; 

(ii) Are more likely to have not only an advanced de- 
gree, but accreditation (Training) and a higher salary 
level (Training and Salary) ; 

(iii) Are more likely to have attended a college that 
offered an advanced degree and that they thought had a 
high academic standing (College Attended) ; 



2 A detailed discussion of these variables was given in chapter 3. 
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Tabic 10.2.2- -Zero-Order Correlations of lielected Teacher Variables for Secondary (S) and Elementary (E) Teachers 

Racialethnic Percent Annual Preference 
Vocabulary group College white teaching Teaching for student- 
Variable title ^ score inember- ~ attended under- salary conditions ability level 

ship graduate 

i E" E~ "S E~ E~ ^ E~ S E S E 

Experience . OO -07 -03 -02 -03 -16 ^1 02 48 31 02 06 -08 -08 

Teaching CondTtions - 07 09 17 22 06 03 16 19 00 02 09 10 

Localisni . 04 06 02 05 05 09 03 05 00 08 -01 00 01 01 

Socio-Economlc Background 18 20 12 16 14 19 11 13 —03 02 07 06 16 15 

Training . . - 10 12 07 01 08 07 08 01 81 79 00 03 02 04 

College Attended. 15 19 19 1^ 15 16 11 08 06 03 09 12 

Teaching-Related Activities ..-05 -13 -15 -18 01 -02 -17 -18 03 02 01 -01 -05 -10 

Preference for Student-Ability Level 22 16 12 16 09 12 11 15 00 03 09 10 

Sex - 12 03 -06 00 ■ 01 -03 -05 -01 -17 -09 05 07 01 -02 

Age . 04 -01 00 04 -02 -12 05 08 41 27 -01 06 -08 -08 

Racial-Ethnic Group Membership 31 40 19 19 77 81 13 08 17 22 12 16 

Percfant Whitest Undergraduate Institution 29 36 77 81 15 16 13 08 16 19 11 15 

Credits Beyond Highest Degree ..: 13 05 02 -02 08 07 03 -01 39 34 -05 -05 04 -01 

Assignment to Present School -01 02. 13 12 02 01 11 11 -03 -04 06 05 -02 01 

Salary 12 16 13 08 11 08 13 08 00 02 00- 03 

Percent White of Teachers Students 20 28 60 64 11 10 59 60 00 -02 27 38 11 16 

Hours/Day Spent In Classroor.T Teaching 07 10 04 , 08 03 04 01 06 -02 14 03 -01 06 02 

Vocabulary Score 31 40 15 19 29 36 12 xi 07 09 22 16 
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(iv) Prefer to work with high-ability sf:udents (Pref- 
erence for Student- Ability Level) ; 

(v) Are more likely to be white, to have attended a 
predominantly white undergraduate institution, and to 
have predominantly white students in their class. 

White teachers, when compared with norwhite 
teachers : 

(i) Enjoy more favorable Teaching Conditions; viz, 
they feel that the students try hard to achieve and that 
there is a relative absence of school problems ; 

(ii) Attended a higher ranking college (College At- 
tended) ; 

(iii) Are less involved in teaching-related activities; 

(iv) Prefer to work with high-ability students; 

(v) Are much more likely to have gone to a predomi- 
nantly white undergraduate institution; 

(vi) Are more likely to have chosen thejr present 
schools than to iiave been assigned to it; 

(vii) Have a greater proportion of white students.; 

(viii) Attained higher scores on the Vocabulary test. 

Teachers who attenrJed an undergraduate institution 
that offered an advanced degree, and one that they felt 
had a high academic standing, were compared with teach- 
ers who attended institutions that ranked lower on these 
items. It was found that the teachers who attended the 
higher ranking institutions : 

(i) Come from the higher socioeconomic strata; 

(ii) Are more likely to be white and to hj.ve attended 
an undergraduate institution with a high proportion of 
white students; 

(iii) Have a higher proportion of white students; 

(iv) Attained higher scores on the Vocabulary test 

Both Percent of White Students at Teacher's Under- 
graduate Institution and Percent White of Teacher's Stu- 
dents are highly correlated with Teacher's Racial-Ethnic 
Group Membership. The correlations for the sec^ondary 
and elementary levels are, respectively, 0.77 and 0.81 for 
Percent of White Students at Teacher's Undergraduate 
Institution, and 0.59 and 0.60 for Percent White of 
Teacher's Students. The comments that were made for 
Teacher's Racial-Ethnic Group Membership also apply to 
these other two variables. Consequently, they will not be 
discussed further. 

Teachers with high salaries tend to: 

(i) Have more experience; 

(ii) Have more training (an index to which. Salary is 
a major contributor) ; 

(iii) Be older; 

(jv) Have more credits beyond their highest degree; 

(v) Have higher vocabulary test scores than their 
lower salaried counterparts. 

Teachers who enjoy favorable Teaching Conditions 
(viz, they say that the students try hard to achieve, that 
there is a relative absence of school problems, etc.), when 



compared with teachers who say they have less favorable 
Teaching Conditions, are more likely : 

(i) To be white; 

(ii) To have attended a predominantly white under- 
graduate institution; 

(iii) To have predominantly white students. 

iWchers who express Preference For Working With 
High- Ability Students are more likely : 

(i) To come from the higher socioeconomic strata (So- 
cio-Economic Background) ; 

(ii) To be white and to have attended predominantly 
white undergraduate institutions; 

(iii) To have a higher percent of white students; 

(iv) To have attained hig>\er Vocabulary test scores. 

These correlations show that Teacher's Vocabulary, 
Racial-Ethnic Group Membership, and experience in ra- 
cially imbalanced situations relate to most of the other 
teacher variables. The ne:^t section presents the results of 
regression and commonality analyses that were con- 
ducted to illuminate the independent and common roles 
played by some of these variables in the preparation of 
teacheiiS. 

10.2.3, Commonality Analyses of Teacher Background 
Variafc' 3 

The teacher's score on the vocabulary test, when 
treated as an agffregate school variable, was shown to be 
related to school outcomes. It v/as also shown to be 
moderately correlated with a large number of other 
teacher variable.^; when the individual teacher was used as 
the unit of analysis. If we can regard this score as a true 
indicator of the teacher's verbal facility, then it is of in- 
terest to see how other variables reflecting different 
stages of the teacher's career are related to it. In order 
to conduct such an analysis, three different career stages 
were distinguished: Teacher's Background (5), Charac- 
tertistics of Schools Attended (C), and (later or current) 
Teaching Situation (iS). The variables comprising each 
set are fellows: 

B: TEACHER'S BACKGROUND 
(1) Socio^Economic Background 
(2; Age 

(3) Sex 

(4) Racial- Ethnic Group Membership 

C: CHARACTERISTICS OF SCHOOLS 
ATTENDED 

(1) Localism (i.e., attended local schools ver- 

sus schools in another county or State) 

(2) College Attended 

(3) Percent of White Students at Teacher's 

Undergraduate Institution 

S: TEACHING SITUATION 

(1) Teaching Conditions 

(2) Training (i.e., accreditation, salary, and 

highest degree held) 

(3) Teaching-Related Activities 

(4) Preference for Student-Ability Level 
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(5) Credits Beyond Highest Degree 

(6) Assignment to Present School 

(7) Hours Per Day Spent in Teaching 

(8) Percent White of Teacher's Students 

Three different kinds of analyses, presented in table 
10.2,3,1,, were conducted with these sets of variable: ^ 

(1) All the variables in S, C, and S were used. y' 

(2) All the variables were used with the exception of 
Racial-Ethnic Group Membership in B, Percent of White 
Students at Teacher's Undergraduate Institution in C, 
and Percent White of Teacher's Students in S. 

(3) The only variables used were the racial-ethnic re- 
lated ones; viz, the ones excluded from (2). 

Inspection of table 10.2.3.1 shows that according to the 
first analysis the largest unique portions, for both ele- 
mentary and secondary teachers, are for B and S. The 
unique values for C range from negligible for secondaiy 
teachers, to small for elementary teachers. The second- 
Table 10.2.3.1,— squared Multiple Correlations ^ for B, and S With 
Vocabulary Score, Expressed as a Function of Their Unique Association 
and Their Commonality Coefficients, When Racial-Ethnic Background 
and Racial Balance Measures Are Included and Excluded 



Sets of regressor variables 



Commonatity 
coefficients » 



Elementary Elementary Elementary 

vocabulary vocabulary vocabulary 



Bi Ci Si Bi Ci Si Bz C» Si 



Rrst order: 
U(B) 
U(C)... 
U(S)... 



03 02 

.... 01 02 

02 05 



03 



Second order: 

C(BC) 

C(BS) 

C(CS) 

Third order: 
C(BSC)... 



05 05 01 01 06 06 

01 ...... 01 01 01 01 

01 CI 



R> for a single set 
of variables 



08 08 08 - 07 07 07 

18 15 12 04 04 07 16 13 08 



Secondary 
vocabulary 


Secondary 
vocabulary 


Secondary 
vocabulary . 


Bi C) Si 


Ci Si 


Ba Ci Ss 



First order: 

U(B) 

U(C) 

U(S) 

Second order: 

C(BC) 

C(BS) 

C(CS) 

Third order: 
C(BSC)... 



04 03 

.... 01 01 

05 06 



02 



CI 



04 04 ... 04 04 

CI 01 01 01 

01 01 



W for a sinigle set 
of variables 



05 05 05 04 04 04 

13 10 11 04 02 08 10 08 04 



' Rounded to 2 places of decimals after computation, leading decimals and zeroes 
omitted. 

*B designates Teacher Background; C. Area of Schooling and College AttendfHl; S, 
Teaching Situation. The subscripts refer to the compoiiitton of the different sets of variables. 
Thus, 1 designates the full set; 2 designates the sets with Teacher's Racial-Ethnic 
Group Membership excluded from B, Percent White at Undergraduate excluded from 
and Percent White of Teacher's Students excluded from S; 3 designates that these 
latter 8 variables only were used/ There were 24,008 Secondary and 36.241 Elementsiry 
teachers included in thoBe analyses. The squared multiple correlation when all 3 sets 
are entered into the regression are for Elen^entary and Secondary, respectively: First 
Analysts (1), 22, 19; Second Analysis (2). 12, 12; Third Analysis (3) . 16. 10. 



5 The subscripts 1, 2, and 3 on <-he sets of regressor variables in 
table 10«2.3.1 correspond to the 1st, 2d, and 3d analyses described 
in the text. 
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order commonality is appreciable — appreciable, that is, 
relative to the magnitude of the other variables — for B 
and C, and so is the third-order commonality. This in- 
dicates common role"* for all three sets. 

In the second analysis, with the racial-ethnic related 
yyariables excluded, the higher order commonalities van- 
/ish. The only values that remain are the unique associa- 
tions for each set, and these, as in the first analysis, are 
largest for B and S and lowest for C. 

Clearly, the racial-ethnic related variables are the ones 
contributing most to the predictability of these sets of 
variables. The third analysis was conducted to demon- 
strate this predictability. Here, the unique portions for C 
and S vanish, while the unique portion for B retains a 
sh'ght value. Most of the predictable variance is contained 
in the second-order commonality of B and C, and in the 
third-order commonality for B, C, and S, 

Analyses (1), (2), and (3) have shown that, insofar 
as Teacher's Vocabulary Scove can be regarded as a 
stable attribute of the teacher, the sets of variables that 
play the largest roles in the prediction of this attribute 
are B and C. It is clear, however, that C has a large com- 
mon role in prediction but a very small independent one. 
The aspects of B and C that play the largest roles are 
Teacher's Racial-Ethnic Group Membership and Percent 
of White Students at the Teacher's Undergraduate Insti- 
tution, This latter variable has a large common role not 
only with Teacher's Racial-Ethnic Group Membership 
but with Percent White of Teacher's Students, v/hich is 
part of 5. 

When we compare these results with the correlations 
in table 10.2.2, we see that the teaching profession has 
a caste-like structure based on color. We can also infer 
how that caste perpetuates itself. The process, it may be 
suggested, is somewhat as follows. Nonwhites are more 
likely to be born into strata of society that afford com- 
paratively few opportunities, through family or school, 
for the development of a "good" English vocabulary. The 
same applies to various ethnic groups. Thus, for Negroes, 
Mexican-Americans, Indian-Americans, Puerto Ricans, 
Oriental-Americans, *and native Alaskans, either English 
may be a second language or the English used in the 
home may bo incorrect by school standards. In addition, 
members of these groups are more likely to attend schools 
where they are in a majority. Such schools, as we have 
seen in previous chapters, offer education of a signifi- 
cantly lower quality, and are less oriented toward 
achievement or the motivation of achievement. Teachers 
from this kind of background are then placed in charge 
of students who share it with them. Naturally, the effects 
of the background, including poor command of English, 
are then reinforced. 

The remaining analyses in this chapter attempt to un- 
cover the role played by College Attended and Percent 
White of Teacher's Undergraduate Institution in predict- 
ing Vocabulary Score, Teacher's Preference for High- 
Ability Students, and Teacher's Salary, Teacher's Racial- 



* The terms independent and common role are used as they were 
defined in the previous section. 



Ethnic Group Membership was also included in the 
analyses in order to give an indication of the role played 
by the teacher's backg:round. Finally, since it was ex- 
pected that the older, more experienced teac'iers would 
have higher salaries, we decided to include Teacher's 
Age* These analyses are given in table 10.2.3.2. A high 
score on each variable indicates an older, white teacher 
who attended a predominantly \vhiie college that offered 
an advanced degree and had a high academic standing. 

Inspection of table 10.2.3.2 shows that, in predicting 
Vocabulary Score, there are slight unique portions for 
Teacher's Racial-Ethnic Group Membership and College 

TabJe 10.2,3,2.— Squared Multiple Correlations ' for R, C, W. and A, 
Expressed as a Function of Their Unique Association and Commonality 
Coefficients for Teacher's Vocabulary, Salary, and Preference for High- 
Ability Students 



Sets of regressor variables 



Commonality 
coefffclents - 



Elementary 
vocabulary 
score 



Secondary 
vocabulary 
score 



Elementary 
salary 



W 



W 



First order: 
U(R) 
U(C) . 
U(W) . 
U(A> 



03 



02 



01 



01 



01 



07 



Second order: 
C(RC) ... 
C(RW) 
C(RA)...,. 
C(CW) ... 
C(CA) . 
C(WA).„.. 



11 



07 



07 



02 02 02 



Third order: 

C(RCW) 

C(RCA) 

C(RWA) 

C(CWA) 

FojiFth order: C(RCWA) 

RMor a single set -.. 16 03 \3 . 

Secondary 
salr.ry 



01 01 01 



10 02 08 



01 01 01 07 



Elomentary Secondar>^ 
preference for 



student ability 
R C W A 



preference for 
student ability 

R C W A 



First order: 
U(R)... 
U(C)... 
U(W) . 
U(A)... 



01 



01 



17 



01 



01 



Second order: 

C(RC) . 

C(RW) 01 

C(RA) 

C(CW). 

C(CA) ._ 

C(WA) 



01 



02 



02 



01 



01 



Third order: 

C(RCW) 01 01 01 

C(RCA) 

C(RWA) 

C(CWA) 



Fourth order: C(RCWA)- 
R' for a single set 



02 01 02 17 03 01 02 01 02 01 01 01 



> Rounded to 2 piuces of decimalH ufter computation, leiidiriK decimals und zeroes 
omitted. 

designates the Teacher's RaciaJ-Ethnif Group Membership; C, College Attended; 
W, Percent of White Students at the Teacher's Undergraduate Institution; A, Teacher's 
Age. The squared multiple correlutions obtiiint-d when all 4 variables are entered into 
the regression for Elementary und Secondary, resi)ectivelyt are: Vocabulary, IH, 11; SaJary, 
08, 20; Preference for Student Ability Level 05, 03. There were 36,241 i::iementary and 
24,008 Secondary teachers included in these analyaes. 
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Attended, and near-zero values for Age and for Percent 
of White Students at Teacher's 'Undergraduate Institu- 
tion. Most of the predictable variance is contained in the 
second-order commonaiity of Teacher's Racial-Ethnic 
Group Membership and Percent of White Students at 
Teacher's Undergraduate Institution, and in the third- 
order commonality of these two variables with College 
Attended. 

What do these results mean? At the very least, they 
suggest that College Attended, with all that this implies 
(see p. 88), has a very slight independent role in the de- 
velopment of Vocabulary Score. It has a slightly greater 
common role with Teacher's Racial-Ethnic Gi'oup 
Membership and with Percent of White Students at 
Teacher's Undergraduate Institution. The largest role, 
however, is played by Teacher's Racial-Ethnic Group 
Membership, both independently and in common with 
the Pei'cent of White Students at Teacher's Undergrad- 
uate Institution. 

The analysis also shows that almost all of the differ- 
entials in salary levels among teachers can be accounted 
for by differences in age and experience. At the secon- 
dary level only a slight independent role is played by Col- 
lege Attended. AH the higher order commonalities are so 
small they approach vanishing point. It is true, however, 
that College Attended has a slight independent role at the 
elementary level, where it helps to predict Preference for 
High-Ability Students. At the same level, a small com- 
mon role is played by Teacher's Racial-Ethnic Group 
Membership and by Percent White at Undergraduate In- 
stitution. But for secondary teachers these trends do not 
hold up. 

The remaining commonalities are negligible. Neither 
the racial composition of the college attended nor the 
teacher's racial-ethnic background appear to play much of 
a direct role in the development of a preference for work- 
ing with students of a particular ability level. Rather, 
it is the teachers who score high on the vocabulary 
test who prefer to work with high-ability students (see 
the correlations in table 10.2.2'!. Since, as we have seen, 
the racial composition of the school and the racial-ethnic 
background of the teacher may help to determine 
Teacher's Vocabulary Score, these same variables may 
also play indirect or cooperative roles with Vocabulary 
Score in predicting Preference for High-Ability Students. 
This assumes, of course, that Vocabulary Score is entei'ed 
explicitly into the" analysis. 

10.2.4. Possible Causal Inferences 

In this section variables that had been shown to be re- 
lated to school outcomes as aggregate variables have 
been studied for individual teachers. We have given the 
percent of variance in different teacher variables that is 
associated with the schools in which they are located. 
We found that the variables most highly associated with 
school differences were those that pertained to conditions 
of racial and ethnic imbalance (see p, 88), Still other 
variables that had moderate-to-high associations with 
school differences were Teacher's Annual Teaching Sal- 
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ary, Teacher's Vocabulaiy Score, and the teacher's view 
of his teaching situation (see p. 88). 

With the individual teacher as the unit of analysis, 
correlations among the teacher variables were computed 
and conn.pared. The variables most frequently correlated 
with other , teacher variables were Teacher's Racial- 
Ethnic Group Membership, Percent of White Students 
at the Teacher's Undergraduate Institution (with other 
experience in racially imbalanced situations), and Teach- 
er's Score on Vocabulary Test. 

Commonality and regression analy.ses were conducted 
to illuminate the independent and common roles played 
by some of these variables in the preparation of teachers. 
Since the Vocabulary score was shown to be related to a 
number of school outcomes as an aggregate variable, an 
analysis was made of the relative roles of variables that 
could be classified into one of three stages in the career 
development of a teacher. The three stages were Teach- 
er's Background {B), Characteristics of Schools At- 
tended (C), and Teaching Situation (S). Variables re- 
lated to Racial-Ethnic Group Membership of teachers. 
Percent of White Students at Teacher's Undergraduate 
institution, and Pei'cent White of Teacher's Students 
were both included in and excluded from the analyses 
in order to show what influence they had in the predic- 
tion of Vocabulary Score. The analysis showed that the 
ra<^.ial-ethnic variables not only had the greatest influence 
but were giving rise to the common roles of B, C, and S. 
When these three sets of variables were analyzed sepa- 
rately it was found that Teacher's Racial-Ethnic Group 
Mem! arship had the largest independent role, as well as 
a large cooperative role with Percent White of Under- 
graduate Institution and Percent White of Teacher's 
Students. These results were interpreted as indicating 
that, as the educational experiences of white and non- 
white or ethnic teachers are presently constituted, the 
racial composition of the undergraduate institution does 
not have -an independent influence on Vocabulary Score. 
It may, however, exert a cooperative influence in con- 
junction with other racial-ethnic related variables. 

One possible reason why the racial composition of the 
• undergraduate institution does not wield more of an in- 
dependent influence is that the vast majority of nonwhite 
or ethnic teachers have in the past attended segregated 
educational institutions. In other words, so little inte- 
gration has occurred that its independent influence has 
not become evident. Indeed, the large correlations that' 
exist between Teacher's Racial-Ethnic . Group Member- 
ship, Percent of White Students at Teacher's Under- 
graduate Institution, and Percent White of Students in 
Teacher's Class indicate the existence of a strong color- 
caste system in the teaching profession. What this sys- 
tem amounts to is that nonwhite students attend pre- 
dominantly nonwhite educational institutions, from which 
some emerge as teachers who then teach predominantly 
nonwhite students. Thus, the system is not only self- 
perpetuating but self-reinforcing. Its principal mecha- 
nism of self-reinforcement is the perpetuation of differ- 
ential verbal skills, Nonwhites and members of ethnic 
O 



groups tend to be born into the lower strata of society, 
where there are fewer opportunities to develop English- 
language skills- They also tend to be enrolled in segre- 
gated educational^ institutions, with all that this implies 
for lower achievement motivation and poorer educational 
quality. An additional result of segregation is that teach- 
ers from a nonwhite or ethnic background tend to pass 
on the disadvantages of that background to their stu- 
dents. 

The other analyses were desij^ned to show the roles 
of Teacher's Racial-Ethnic Group Membership, College 
Attended, Percent White at Undergraduate Institution, 
and Age in the development of Vocabulary Score, Salary 
Level, and Preference 'for Working with High-Ability 
Students. It was found that although tht* nature of the 
college attended has a slight independent role, as well as 
a common role with the teacher's racial-ethnic back- 
ground and with the racial composition of the teacher's 
undergraduate institution, the largest contributions were 
made by the common roles of the teacher's racial-ethnic 
background and the school's racial composition. Most of 
the salary differentials could be accounted for by age and 
experience differences among teachers. None of these 
four variables played much of an independent or common 
role in Preference For Student-Ability Level, whether 
the preference was for students of low or high ability. 

It was further observed that teachers who scored high 
on the vocabulaiy test expressed a preference for work- 
ing with high-ability students. It had already been shown 
that the teacher's racial-ethnic background and college 
attended (including its racial con^Toosition) did play roles 
in the development of Vocifeuk y Score. It was there- 
fore suggested that these variables might have an in- 
direct influence on the development of Preference for 
Student-Ability Level. 

SUMMARY 

Previous chapters suggested that a large role in influ- 
encing school outcomes is played by richool Personnel 
and Personnel Expenditures, particularly in conjunction 
with the student body background variables of Socio- 
Economic Status, Family Structure, and Racial-Ethnic 
Composition (see especially chapters 5 and 8), This chap- 
,ter attempted to pinpoint the kinds of school personnel 
variables that play a role in school outcomes. In order 
to do this, the set of school personnel variables was 
broadened to include more of the related variables. It 
was then broken down into three subsets (see p. 81), 
The set of student body background variables was also 
included in the analysis to show its common role with 
these other sets of variables. 

The outcome variables were: Students' Expectations 
for Excellence, Attitude Toward Life, Educational Plans 
and Desires, and Study Habits and Achievement. At the 
12th grade there were also various special measures, 
such as Percent of Graduates Going on to College. The 
results suggested that increases in personnel i^^xpenditure 
might result in improvements in school outcomes, but 
that they would be small ones (pp. 8&-86). In the 



absence of properly designed ^educational experiments, 
we can only guess at the possible effects of really large 
increases in such expenditure. 

The other three sets of variables (pp. 85-80), with 
Student Body Social Background, were found to have 
large independent and common roles in school outcomes. 
In particular, the following variables, in conjunction with 
Student Body Social Background, appeared to be in- 
fluential: Teaching Conditions (based on the teacher's 
view, it should be remembered) ; Teacher's Racial-Ethnic 
Group Membership; Teacher's Vocabulary Score; Per- 
cent of White Students at Teachrer's Undergraduate In- 
stitution; Percent White of Students in Teacher's Class, 

It was suggested that by reducing the dependence of 
schools on the social background of the students and 



school personnel (that is, by achieving a greater socio- 
economic and racial balance among both students and 
staff) that educational factors such as the teacher's 
training and the school's physical facilities might then 
have a greater chance to influence school outcomes. 

Finally, we investigated various aspects of the individ- 
ual teacher's background and training. We discovered 
that teacher pi'eparation and performance are dominated 
by a color-caste system that, in all likelihood, is self- 
perpetuating. One effect of this system, it was tiuggested, 
is to reinforce differential verbal skills along racial and 
ethnic lines. The resultant distribution of verbal skills 
then plays a role in other variables, especially the teach- 
er's preference for working with students of different 
ability levels. 



11. Technical Summary and Recommendations for Future Research 



11.1. OBJECTIVES AND METHODOLOGY 

The genera] objective of this study was to find which 
characteristics of schools were related to school outcomes, 
and to suggest which ones might be most important in 
influencing these outcomes. The study used data from the 
Educational Opportunities Survey. This survey covered 
about 650,000 students in some 4,000 public schools 
throughout the country, together with their teachers, 
principals and superintendents. Th:> gradee selected lor 
study were one, three, six, nine, and j^ind the survey 
sample consisted of a 5-percent sample of schools. 

The data base is comprehensive in the sense that de- 
tailed factual and attitud^nal information was collected 
on the student's home background, attitude toward 
school, race relations, and the worlS, A battex'y of ability 
and achievement tests was administered at each grade 
level. Information was collected from the teachers and 
principals concerning their training and experience, their 
view of the school, etc. The final part of the teacher 
questionaire consisted of a 30-item contextual vocabu- 
lary test (p. 5), I'rincipals also answex'ed questions on 
the school's facilities, stalf, programs, curriculums, etc. 

The same data base had already been used in the prep- 
aration of Equality of Educational Opportunity, a re- 
port presented to the Congress (Coleman et al., 1966), 
More detailed information on the data base can be ob- 
tained both from this earlier report and from chapter 
2 of the present report. 

11.2. ITEM ANALYSIS. DATA REDUCTION, AND 
INDEX DEVELOPMENT 

One of the main problems in this study was to reduce 
its more than 400 variables to a much smaller number 
of indices and sets of indices. The purpose of this was 
twofold : to simplify data processing, and to group items 
on the basis of similar content and degree of correlation. 
In this way it was hoped that results of later analyses 



would be more sharply defined. For example, by group- 
ing data on instructional facilities (numbor of school's 
language and reading labs, numbcor of books in the school 
Mbrary, etc.) into a single index, we expected to obtain a 
clearer picture of how far instructional facilities as such 
contribute to school outcomes. 

Before the variables could be reduced to meaningful 
groupings, two major decisions had to be made. The first 
concerned the estimation of data missing because of non- 
responses. The procedure adopted was as follows. The 
responses to each question were analyzed against one or 
more dependent variables. In this way not only the per- 
cent responding to each item but also their mean r.core 
on the dependent variable could be used as a guide in 
coding the variables and in assigning a value to the non- 
respondents. Items from the Student questionnaire were 
analyzed against an Achievement composite that was 
developed from the five Achievenient measures of Verbal 
Ability, Nonverbal Ability, General Information, Math 
Achiev^ement, and Reading Comprehension, Items from 
the Teacher's questionnaire were analyzed against the 
number of items correct on the Contextual Vocabulary 
test. The Principal s questionnaire items were analyzed 
against the school's size (the number of students en- 
rolled). Rural -Urban Location, Parent's Socio-Economic 
Status, and Principal's Salary, 

As a result of these analyses, it was possible to code 
the items from each questionnaire and then correlate 
them with one another. The intercorrelations ware then 
subjected to a series of factor analyses. The particular 
factor analytic techniques used were Principal Compo- 
nent Analyses and Varimax rotations of these compo- 
nents (viz, the components with a latent root of one or 
greater were rotated). The guiding philosophy in this 
phase was to obtain meaningful groupings of variables — 
i.e., groupings that had soma empirical basis inasmuch 
as they were correlated with one another. The details of 
the procedural steps employed as well as the variables 



comprising each of the indices developed are given in 
chapter 3, The descriptive labels for each index are : 

Students Principals and Schools 

Expectations for Excellonce * Physical Plant and Facilities 
Socio-Economic Status Principal's Experience 

Attitude Toward Life ^ Principal's Training 

Family Structure and Stability Principal's College Attended 
Educational Desires and Plans i Frequency of Testing 
Study Habits ^ t*upil Transfers 

Classroom Behavior » Remedial Programs 

Achievement * Free Milk and Lunch Programs 

Teachers Instructional Facilities 

Experience Specialized Staff and Services 

Teaching Conditions Tracking and Ability Grouping 

Localism of Background Accreditation 
Socio-Economic Ifackground ' Age of Texts 
Training Availability of Texts 

College Attended 
Teachiug-Related Activities 
Preference for Student- Ability 
Level 

Of the variables excluded from these indices, some 
were retained for separate analysis, Amon^ these were 
Racial-Ethnic Group Membership (both student's and 
teacher's), Number of Pupils Per Teacher, and Number 
of Pupils Per Room, Others, such as teachei's member- 
ship in Phi Beta Kappa or similar association, did not 
enter meaningfully into any of these Indices, but were 
analyzed at a later stage, 

11,3, PERCENT OF TOTAL VARIANCE ASSOCIATED 
WITH SCHOOLS ATTENDED 

Index scores were computed for the students at each 
grade level and then averaged by school. The averages 
were used in later analyses. For some variables, such as 
Achievement and Socio-Economic Status, we were inter- 
ested in finding out to what extent students, who were 
similar with regard to a given attribute were aggregated 
into the same schools. We expected this to tell us how far 
differences with regard to the attribute could be ex- 

, plained by studying differences among or between schools. 
For example, if it is known that 50 percent of the vari- 
ance in a certain attribute is associated with the schools 
students attend, then the maximum amount of variance 
that can be explained by studying school correlates of 
the attribute is 50 percent. In other words, if we were 

' to obtain a multiple correlation of 1,00 between a set 
of school aggregate variables and this attribute, we would 
still have explained only 50 percent of the v.otal variance. 
In our analysis of selected attributes, the total variance 
found to be associated with the schools students attend 
ranged within the following percentage limits: 

Percent of total 
varian c c associa ted 

Attribute of interest: « iih schools (range) 

Socio-Economic Status 28-39 

Family Structure and Stability 12-24 

Racial-Ethnic Group Membership 56-69 , 

Expectations for Excellence 6-15 

Attitude Toward Life 9-22 

Educational Plans and Desires 9-12 

Study Habits 11-19 

Achievement 34-37 

^ Grades 3, 6, 9, and 12 only. 
2 Grade 1 only, 

o 
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The much larger values for Racial-Ethnic Group Mem- 
bership reflect the amount of racial segregation in the 
public schools. A detailed analysis of these values and 
their school correlates is given in chapter 4, 

11,4. CONDITIONS SUPPORTING THE NOTION 
OF SCHOOL INFLUENCES 

Before attemr»^ing to ascertain the influence of school 
variables on school outcomes, allowance must be made 
for the kinds of students the schoo^.s get initially. Clearly, 
if school A gets children mainly from fatnilies where 
intellectual activities are not valued or pursued, and 
school B gets children from families with the opposite 
attitude, then one would expect the students in school B 
to have higher achievement levels than the students in 
school A, But the differences between the schools in this 
respect would have to be attributed to the influence of 
the different families racKer than to that of the schools. 

For this reason, we equated schools for differences in 
the home background and racial-ethnic composition of 
':heir students before trying to assess the influence of 
school variables. Home background was represented by 
the student indices of Socio-Economic Status and Family 
Structure and Stability, Student's Racial-Ethnic Group 
Membership was used to calculate the racial and ethnic 
composition of che student body. These three variables 
are called Student Body Social Background variables or, 
in shorter form, the Student Body variables. 

To represent the school a comprehensivci set of 31 
school variables was used. This set comprised the follow- 
ing three subsets: 

Fiicilities: A subset of four variables referring to 
the size of the school's plant and physical facilities, 
its instructional facilities, age of school building, and 
number of pupils per room. 

Pupil Programs and Policies: A subset of 10 
variables referring to such practices as tracking, 
frequency of testing, remedial programs, free milk 
and lunch programs, pupil-teacher ratio, etc. 

School Personnel and Personnel. Expenditures: A 
subset of 17 variables referring to the principal's 
and teacher's experience, training, and college 
attended, the specialized staff and services that the 
school offers, the teacher's racial and ethnic group 
membership, vocabulary score, view of teaching situ- 
ation, etc. 

To represent school outcomes we used the student vari- 
ables of Expectations for Excellence, Attitude Toward 
Life, Educational Plans and Desires, Study Habits, and 
Achievement. At the 12th grade we used five additional 
outcome measures: percent of graduates going on to 
colkge and percent going on to postsecondary vocational 
training, for both white and nonwhite; and percent of 
J 0th grade students who drop out before completing the 
12th grade. 

If schools are having some influence on school out- 
comes, w^at kinds of relationships would we expect to 
find between these sets of variables? For one thing, the 



achievement and attitudes of the students shmld become 
more predictable from the School variables the longer 
the students stay in school. For another, the Student 
Body variables shouM exhibit a progressive increase, 
from the lower to the higher grades, in their correlation 
with both the School variables and the School Outcomes. 
In addition, if the intercorrelations of the Outcomes in- 
crease with the higher grade levels, it would appear that j 
the Outcomes are reinforcing each other. All these trends, | 
if detected, would support our hypothesis that school 
influences are at work. But this evidence alone would 
net be conclusive; First, we would have to make allow- 
aiice for trends thaf can be attributed to other variables. 
Only if the trends persisted after we had done this could 
we be certain that school influenjt^es were at work. We 
shall return to this point below. 

One way of representing thj degree of intercorrelation 
that exists among all of the variables in a set is to divide 
the root associated with the first principal component of 
these intercorrelations by the number of variables in the 
set. The value thus obtained indicates the extent to which 
the variables in the set are correlated with one another. 
If all the variables are perfectiy con'elated,. this value 
will be 100, meaning that the common variance is 100 
percent. As the correlations among the variables in the 
set approach zero, the percent of common variance will 
also approach zero.*^ Table 11.4.1 gives the percent of 
common variance for the Student Body (B), School (5), 
School subsets of Facilities (F), School Personnel (IT); 
and Pupil Programs (P) , as well as those for the five 
school outcomes that were common to grades tliree 
through 12. 

We would not expect the intercorrelations of the Stu- 
dent Body variables (p. 42) to change murh for the 
different grade levels. Ideally, their degree of correlation 
should remain relatively constant. The fluctuations ob- 
served for these variables in table ] 1.4.1 result partly 
from differences in data sources. At grades one and three 
the teacher provided much of the information on ' the 
students. At the higher grade levels, on the other hand, 
the student provided the inform.^tion himself. Thus, the 
response errors and the failure-to-respond errors origi- 
rate from different sources. Also, after the sixth grade 
students tend to be aggregated into junior and senior 
high'schools that tend to be both larger and more hetero- 
geneous from a social point of view. After the ninth 
grade, students start dropping out of school, Those_who 
drop out are likely to be from the lower socioeconomic 



Table 11.4.1 — Percent of Common Variance 
School, and School Outcome Sets of Variables 


for the 


Student 


Body, 




Percent of co 


mmon variance 


Set o* vartables 




at grade level 






1 


3 


6 


9 


12 


Student Body 


70 


•72 


76 


79 


71 


School. _ _ 


14 


- 14 


14 


15 


15 


School Facilities ._. 


. 37 


37 


37 


35 


36 


School Pupil Programs 


16 


16 


16 


18 


21 


School Personnet 


22 


22 


22 


22 


19 


School Outcomes 




. 54 


76 


71 


47 



. ^ See chapter 3 for ii fuller account of this technique. 
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strata, to have a less well-knit family structure, and to 
be nonwhite. All of these factors can operate to perturb 
intercorrelations that would otherwise be more stable 
from one grade level to the next. Still, the fluctuations 
do not appear large enough to invalidate conclusions 
about school influences. 

Similarly, one would not expect intercorrelations 
among School variables to change markedly over the 
grade levels. Table 11.4.1 shows that there is indeed a 
high degree of similarity in the percent of common 
variance for the full set of School variables, as well as 
for the subsets of Facilities, Pupil Piograms, and Per- 
sonnel. The changes that do occur are, as might be ex- 
pected, at tho higher giade levels. 

The percent of common variance for the Outcome, 
measures shows a marked jump from the third to the 
sixth grade, followed by a slight decline at the ninth 
grade and a marked drop at the 12th grade (Outcome 
measures other than Achievement were not available at 
the first grade.) Part — perhaps even all — of the jump 
between third and sixtli grade can be explained by the 
fact that the Outcome aieasures are not as well repre- 
sented at the third grade. The shr^rp drop between the 
ninth and 12th grade reflects in large part the influence of 
the dropouts. Since they are usually the lower achieving 
and least motivated students, their loss from the sample of 
students at the 12th grade tends to reduce the magnitude 
of Outcome measure intercorrelations and consequently 
their common variance. As we shall see later, thiere may 
also oe some very real changes in the Outcome intercor- 
relations for 12th-grade schools. Also, when the five addi- 
tional -'12th-grade measures were introduced into the 
. analysis, the percent of common vuriame dropped to 28. 
These results suggest that there influences that re- 
duce the intercorrelation of the Outcome measures with- 
out reducing their mutually facilitative effect. 

We have seen th?i the percent of common variance 
for the Student Body variables and for the School vari- 
ables remai?is relatively constant in moving from one 
grade level to the next. We have also seen that the degree 
of intercorrelation among the Outcome measures de- 
creases at the higher grade levels, even though it is pos* 
sible that the outcomes themselves may continue to re- 
inforce each other. It remains to be shown to what 
extent the correlations of the School variables - and Sjtu- 
dent Body variables have with each other and with the 
Outcomes-measures increases at the higher grade levels. 

The squared multiple correlations of the School vari- 
ables with the school Outcomes are given in table 11.4.2. 



Table 11.4.2. — Squared Multiple Correlations of the School Variables 
With the School Outcomes 



School outcome 


Squared multiple correlation of 
the school variables at 
grade level 

1« 3 6 9 12 


Expectations for Excellence. 




08 


23 


18 


38 






09 


30 


35 


42 






14 


33 


32 


42 


Study Habits 




36 


28 


20 


16 


Achievement 


47 


49 


73 


76 


79 



Outcome measures other than Achievem^r.t w.<>re not available at the lut grade. 
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Here we see that the predictability of the School Out- 
comes from the set of School variables increase? at the 
higher grade levels for Attitude Toward Life, Educa- 
tional Plans, and Desires and Achievement. An oscillating 
but increasing trend is observed for Expectations for 
Excellence, while a decreasing trend is observed for 
Study Habits. Thus, while not all of the School Outcomes 
become more predictable from the School variables as one 
ascends the grade levels, the trend is for most of the 
Outcorno measures to become more predictable. 

Table 11.4.3 gives the squared multiple correlation of 
th? Student Body Background variables with the School 
Outcomes. There is an increase in the predictability of 
the School Outcomes from the three Student Body vari- 
ables through the ninth grade. After that comes a nrjd- 
erate to sharp decrease in the predictability of all Out- 
come variables except that of Arhievenieut, which re- 
mains high at the 12th grade. As will be seen later there 
may be some real chang'e.s, in addition to the influence of 
the dropouts, that mi^rht account for thit, sharp drop in 
predictability. 

Table 11.4.3. — Squarod Multiple Corrf^lations of ihe Student Body 
Background Variables With the School Outcomes 

Squared multiple correlation of 
_ , the student body variables 

School outcome at grade level 

_ _ 1 ' 3 6 9 12 

Expectations for Excelli^nce. . _ _ 24 46 52 20 

Attitude Toward Life 22 57 58 48 

Educational Plans and Desires . . 19 50 61 47 

Study Habits 49 57 74 82 

Achievement _ 43 52 79 82 82 

* Outcomu incasuri's othrr than Achicvrnicnt wcri; not nvjiilahk* fit tht* 1st ^rr.'ule. 

Table 11.^.4 attein])ts to show in a slightly different 
way that the influence of the School variables is related 
to the nature of the student body. It also shows what 
aspects of the student body become progressively related 
to the School variables. As one ascends the grade levels 
the predictability of the Student Background variables 
from the School variables increases — but much more so 
for Socio-Economic Status th n for any of the other 
measures. This suggests that the Socio-Economic Status 
(or Composition) of the students plays a greater role in 
school influences than do the other Student Body back- 
ground variables. 

Table 11.4.4. — Squared Multiple Correlations of the School Variables 
With the Student Body Background Variables 

Squared multiple correlation of 
^ , . . . , the school variables at 

btudent body variable grade level 

_ 1 3 6 9 

Socio-Economic St^jius „ _ 53 51 54 57 74 

Family Structure and Stability 44 31 45 • 42 49 

Racial-Ethnic Composition. . _ 85 81 83 85 90 
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SUMMARY 

We have seen that most of the School Outcome meas- 
ures become increasingly more predictable fro^i the com- 
prehensive set of 31 school variables the longer the stu- 
dent stays in school. We have also seen that these 
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increases are not readily attributable to changes in the 
composition or degree of intercorrelation of the School 
variables or to changes in the degree of intercorrelation 
of the Student Body variables. In addition, we have noted 
that the Student Bc,)y variables become ever more highly 
correlated with the School Outcomes and with the School 
variables at the higher g^'ade levels. For the relationship 
between the School variables and the Student Body vari- 
ables this increase is most pronounced for the Socio- 
Economic Status (or composition) of the students. Taken 
togethei', these trends support the notion that the schools 
are indeed having an influence on their students. 

To be even more conclusive, we would have to show 
that certain relationships persist even after other in- 
fluences have been eliminated. Ideally, we should have 
measurements on the very same students at these dif- 
ferent time periods. We could then show that the schools 
have an influence th^it is independent of the students' 
prior experiences. On the basis of the observed trend 
whereby the Student Body variables become increasingly 
more correlated with both School Outcomes and School 
variables we m;^y anticipate that there may be difTiculties 
in equating for these prior experiences. The influence of 
the schools may in fact be bound up with the prior ex- 
periences of their students, especially with experiences 
related to tlioir different social backgrounds. 

11.5. SCHOOL INFLUENCES THAT ARE INDEPENDENT 
OF STUDENT BODY VARIABLES 

Schools can be equated for differences l.i the family 
backgrounds of their students before being examined for 
influences on school outcomes. The reasoning behind this 
procedure is that some of the differences in school out- 
comes can be attributed to the influence of the different 
family backgrounds rather than to the influence of the 
schools. In our analysis, the Student Body variables (B) 
were used to represent student body influences, and a 
comprehensive set of 31 School variables (S) to repre- 
sent school influences. The following equation shows how 
far the influence of the School variables on Outcomes is 
independent of the Student Body variables: 

(1) U(S)=-RHB, S)-RHB) 

U{S) is the portion of the squared multiple correlation 
that can be uniquely associated with S when it is entered 
into the analysis with B. It is obtained by subtracting the 
squared multiple correlation of B, RHB), from the 
squared multiple correlation obtained for both sets of 
variables, R^(B, S). A second equation enables one to 
obtain the unique portions for B in a similar manner: 

(2) U(B)=RHB, S)-RHS) 

R'HS) is the squared multiple correlation obtained for 
and RH^t S) is the squared multiple correlation ob- 
tained when both sets of variables are entered into the 
analysis. 

These unique values, as well as the squared multiple 
coiTelation for both sets of variables, are given in the 
upper half of table 11,5,1 for the Outcome measures that 



Tpf'f '.l-^Proportion of Variation in School-Outcome Measures Attributable^^ B and S 
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Expectations 



Attitude to life 



Educational plans 



Study habits 



Achievement' 





U^S) 




1^(8, S) 


U{S) 


U<B) 


Rf(Bt S) 


U(S) 


U(B) 


R»(B, S) 


U(S) 


U(B) 


ff <B, S) 


U(S) 


U(B) 


R^(B, S) 


12th 


25 


06 


44 


07 


14 


56 


15 


19 


61 


14 


40 


• 56 


04 


08 


86 


9th 


11 


45 


63 


05 


29 


64 


06 


35 


67 


04 


58 


78 


05 


11 


87 


6th 


03 


26 


49 


02 


29 


58 


02 


19 


52. 


02 


31 


.'60 


04 


10 


83 


3d 


03 


19 


26 


06 


IS 


27 


03 


07 


22 


04 


17 


53 


04 


07 


56 


1st 


























09 


05 


52 



Percent l'^ coilege 



U(S) 



19 



r(b; s) 

57~ 



"Percent to vocational 
U(S) U(B) R'(B, S) ~U(S) uTb) RJ(3, S) U(S) U(B) n(B,S) 



Percent nonwhite 
to college 



Percent nonwhite 
to vocational 



Parcent boy dropouts 
His) u'(B)"Rj(B7s> 



02 



23 



25 



01 



27 



20 



02 



24 



24 



02 



34 



' UiS) and U{B) are the unique portlon.H f v r the School unii P^tudnnt Botiy (B) vartabloH, respectively. HHB, S) ia the squared multiple correlation obtained whtn both sets are entered 
into the nnalysis. 



are common to the different grade levels. In the lower 
half w/11 be found the same values foj the 12th-grade 
Outcome measures. 

Table 11.5.1 shows that the U(S) values are small in 
comparison with the UiB) values for Expectat'ioTis; 
Attitude Toward Life, Educational Plans, and Study 
Habits. The same trend appears in the much smaller 
UiE) values for Achievement. For the special 12th-grade 
measures, however, the unique portion for S variables 
greatly exce3ds that for B, Even more important, the 
unique values for B and S are small compared with the 
squared multiple correlation when both B and S are 
entered into the regression analysi.s. his indicates that 
there is considerable overlap between these two sets of 
variables in predicting all of the Outcome measures 
common to the different grade levels. The same holds 
good for two out of five of the Outcome measures specific 
to the 12th grade. For these Outcomes, it appears, the 
influence of the schools may be bound up with the social 
baclrerround of the students or at any rate their back- 
ground as we have defined it. A technique that allows 
one to express this degree of overlap is given in the 
next section. 

11.6. COMMONALITY ANALYSIS: ITS MEANING AND 
APPLICATION 

To express the degree of correlation, overlap or con- 
founding that exists between two sets of variables in pre- 
dicting a dependent variable we need a coefficient of 
commonality. Let the coefficient of commonality for sets 
B and S be C (BS) . Then, following equations 1 and 2 
in section 11.5: 

(3) CiBS)^RHB, S)—UiB)~U{S) 

ThiS coefficient represents the proportion of variation 
in the dependent variable that cannot be apportioned to 
one of the sets and hence is common to the two sets of vari- 
ables.^ This technique for partitioning the variance allows 
one to express the proportion of variation in a dependent 
variable that is attributable, to one set of variables as the 
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* A mathematical exposition of this technique is given in appen- 
II, under separate cover. 



sum of its commonality coefficient and its unique associa- 
tion. Thus: 

(4) RHS)^C{BS) +U{S) 



(5) RHB)^C{BS)+U{B) 

The pages that follow give a graphical presentation of 
the U(S), U(B) and C(BS) values for the different Out- 
come measures at the different grade levels (the tabular 
material for these analyses is given in chapter 5). It is 
assumed that S and B wield independent influences pro- 
portional to the magnitude of their unique values, and 
may wield additional influences in proportion to the mag- 
nitude of C(BS). The terns 'independent role" and *in- 
dependent contribution" denote the independent in- 
fluences just referred to. The terms '^common role" and 
''common contribution'* refer to situations in which we 
cannot tell to what extent the variance should be attrib- 
uted to one of the sets, nor the extent to which this vari- 
ance may represent a cooperative influence of the two 
sets. This is not to say that all of the relationships reflect 
causal influences, but only that some of them do. More- 
over, the absence of a relationship tends to preclude the 
possibility of a causal influence. 

Figures 11.6.1 through 11,6.3 depict grade-level trends 
for Outcome measures common to the different grade 
levels. Figure 11.6.4 presents results for outcome meas- 
ures specific to the 12th grade. The height of each bar in 
these charts represents the magnitude of the common- 
ality coefficient. Since the unique values and commonality 
coefficient at each grade level sum to {B, S), increases 
in the height of the bars represent increaces in the pro- 
portion of an Outcome measure's variation that is ac- 
counted for. It will be noted that the relative roles of S 
and B often change with different grade levels. 

Figure 11.6.1 shows the grade-level trends for Ex- 
pectations for Excellence and Attitude Toward Life. For 
Expectations, B plays an increasingly large role through 
the 12th grade, as does the common role of S and B. At 
the 12th grade, howe^-er, a dramatic reversal occurs: the 
role of B is greatly diminished, while the independent 
role of S and its common role with B are increased. 
Some of this can perhaps be attributed to the influence of 
the dropouts, who presumably have lower Expectations. 
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Analyses in chapter 4, 5, and 6 showed that some of it 
may also be due to increases in the Expectations of stu- 
dents in predominantly ncnwhite schools. For Attitude To- 
ward Life the independent role of B increases through 
the ninth grade and then diminishes somewhat at the 
12th grade. Again, some of this change at the 12th grade 
may be due to the influence of the dropouts. It should be 
noted, however, that the common role of S and B does 
show a progressive increase from the lowest to the high- 
est grades. 

Figure 11.6.2 shows the grade-level trends for Educa- 
tional Desires and Plans, and for Study Habits. An ever 
greater common role in Educational Plans is played by 
S and B at the higher grade levels, while the independent 
role of B increases through the ninth grade and then di- 
minishes somewhat at the 12th. The independent role of 
S increases progressively at the higher grade levels. For 
Study Habits, however, a very different trend is ob- 
served. Here, the common role of S and B progressively 
diminishes at the higher grade levels, while the independ- 
ent role of B increases dramatically. The independent 
role of S increases at the higher grade levels, too, but to 
a lesser extent. It appears, then, that at the higher gi-ade 
levels S and B come to play independent roles in the de- 
velopment of Study Habits. For both Study Habits and 
Educational Desires the shifts that occur from the ninth 
to 12th grades undoubtedly reflect the influence of the 
dropouts, at least in part. 

Figure 11.6.3 shows the grade-level trends for Achieve- 
ment. The dramatic increase in the common role of S 
and B shows that the schools may be having an influence 
on Achievement that is bound up with the social baclr- 
ground of their students. The analyses presented in table 
11.4.4 and in chapters 4 and 5 suggest that the schools 
may be producing more growth in Achievement and re- 
lated attitudes for high Socio-Economic Status and for 
white students than for low Socio-Economic Status and 
nonwhite students.^ Socio-Economic Status appears to be 
more heavily involved in this influence process than does 
Racial-Ethnic Group Membership or Family Structure. 

Figure 11.6.4 gives the relative roles played by S and 
B in the special 12th-grade Outcome measures. As can be 
seen from the height of the bar graphs, all of these meas- 
ures were noticeably less predictable than many of the 
earlier measures. For Percent of Graduates Going on to 
a 2- or 4-Year College, S and B play a large common role, 
while both S and B play smaller independent roles, 
the independent role of B being the smallest. A very dif- 
ferent trend is observed for Percent Nonwhite Going on 
to College, Percent of Total Going on to Vocational 
Training, and Percent of Nonwhite Going on to Voca- 
tional Training. For these Outcomes the common role of 
S and B and the independent role of B are negligibly 
small. The greatest contribution to these three Outcomes 
is from the independent roles of S> For Percent of 10th- 
Grade Students Who Drop Out of School it will be seon 
that S plays both a large independent role and a crm- 



5 This conclusion is supported by other recent studies (see espe- 
cially Shaycoft, 1967). 
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mon role with B. The independent role of B is negligible. 

We also tried dividing S into the three subsets of 
School Personnel and Personnel Expenditures, Pupil Pro- 
grams and Policies, and Facilities. Our purpose was to 
see if any of these subsets was playing a greater role 
than the others in influencing school outcomes. For Study 
Habits the same diminishing trend at the higher grade 
levels was observed for the subsets of S as had been ob- 
served for S itself. For Expectations for Excellence, Atti- 
tude Toward Life, Educational Plans, Achievement, and 
Percent Going on to College, the subset of S that was 
shown to play the greatest independent role was School's 
Personnel and Personnel Expenditures. It also had a 
common role with B. The subsets concerned with Pupil 
Programs and Facilities usually made a contribution only 
when combined with the Student Body and School Per- 
sonnel variables. For the Percent Nonwhite Going on to 
College, Percent Total and Percent Nonwhite Going on 
to Postsecondary Vocational Training, and Percent of 
Dropouts, these three subsets of S each tended to play a 
jTi'eater independent role than S as a whole. There was 
little indication of a common role being played by these 
subsets, except possibly for that of the Student Body and 
School Personnel variables with the Percent of Dropouts. 

l^UMMARY 

The results of the analyses discussed in section 11.6 
show that the Student Body variables (B) may play a 
moderate-to-large role in influencing Expectations for 
Excellence, Attitude Toward Life, Educational Desires 
and Plans, and Study Ht.bits. This is not to deny that the 
School variables (S) may also play a role. But it is not 
nearly as large a one as that of the L^tudent Bod}'' vari- 
ables. 

We have also seen that there is a certain amount of 
variance that is shared by S and Bj and that the extent 
of this sharing varies with the grade level and Outcome 
under consideration. Both S and B play relatively small 
independent roles in achievement. There may, however, 
be a dramatic interplay of S and B in influencing 
Achievement. These results suggest that neither the 
kinds of -students a school gets initially, nor its resources, 
as we have defined them, is the sole influence on school 
outcomes. Instead, both play a role together. Our results 
seem to show that, for all of these Outcome measures, 
the school is more successful witli white students and 
students from higher socioeconomic strata than with non- 
white students and students from lower socioeconomic 
strata. For the remaining Outcome measures — those 
concerned with Percent Going on to College or Vocational 
Training and Percent of Dropouts— a much greater role 
is played by S than by B. Perhaps by the time students 
reach the 12th grade the school has more of an influence 
on them than at the lower grade levels. Certainly, this 
would be a reasonable inference about those who com- 
plete the 12th grade. 

The next section attempts to show that much the same 
kinds of processes operate through time as we have ob- 
served for different points in time. 
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11.7. SCHOOL INFLUENCES INDEPENDENT OF 

ENTERING STUDENT'S ACHIEVEMENT LEVEL 

Further support would be given to the gradelevel 
trends presented in the previous section if we could 
show that the same kinds of processes operate through 
time as we have observed for different points in time. 
Some of the schools, included ir this study provided 
Achievement and questioii irire information on their 
sixth-, third and first-grade students. It was felt that if 
the nature of the student body did not vary too much 
between these grades, then the first-grade students 
could be considered similar to the third-grade and sixth- 
grade students when they first entered the school. Such 
an assumption would enable one to correct the achieve- 
ment levels of the third and sixth grades for their 
achievement levels when they entered first grade. Any 
differences remaining after this correction could then be 
related to different aspects of the school and student 
body. 

Analyses based on this assumption were in fact carried 
out; their results are given in chapter 8. Commonality 
analyses determined the independent and common roles 
of S and B in Achievement gains. A graphical representa- 
tion of these commonality analyses is given in figure 
11.7.1. Here we see that even after the third and sixth 
grades have been equated for their entering Achievement 
levels, increasingly common and independent roles are 
played by S and B in the development of gain in Achieve- 
ment. Another way of saying this is that the longer 
the students remain in school, even though they start out 
at the same inlM level of achievement, the more predict- 
able their gain in Achievement becomes from the com- 
mon role of S and B. 

Analyses were also conducted using the three subsets 
of S that we have called F, T, and P. As in the earlier 
analyses, the greatest independent role, as well as the 
greatest common role with B, was found for T. The con- 
tributions of P and F were negligible. 

Do these comparisons of different grades at the same 
point of time give us the same kinds of results that we 
would have obtained by comparing the same students at 
different points in time? A study by Shaycoft (1967) 
suggests that they do. Shaycoft found that the same 
students from higher socioeconomic strata showed 
greater gains on later testing than did the same students 
from lower socioeconomic strata, evei^ after all students 
had been equated for their initial achievement levels. 
This confirms our earlier observation that the social com- 
position of the student body is related to the students' 
gains in achievement. We showed that the students of 
schools with higher Socio-Economic Status and predorr:i- 
nantly white students made greater gains than the stu- 
dents of schools with lower Socio-Economic Status and 
predominantly nonwhite schools. We have also shown 
that the school has both an independent role in promoting 
achievement gains and a very large common role with the 
^^•"dents' social background attributes. 
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11.8. THE ROLE OF MULTIPLE SCHOOL OUTCOMES 

Analyses presented in chapter 4 showed that the School 
Outcome measures were substantially correlated with one 
another. Analyses in chapter 6 showed that the School 
Outcome measures were substantially correlated with one 
another even after associations attributable to the size of 
the school and the students' social background had been 
removed by correlation techniques. We, therefore, decided 
to analyze the role played by multiple School Outcomes 
when combined with the set of Student Body variables, 
on the one hand, and the comprehensive set of 31 School 
variables, on the other. An overview of these analyses is 
presented in this section.^ 

Our basic purpose here was to define a third set of 
variables that we called 0, or Other Outcomes. We want 
to include this third set in the analyses with S and B. 
At each grade level, therefore, O was made up of mea- 
sures other than the dependent variable that could be 
classified as outcomes. At the sixth grade, for example, 
where Expectations — an Outcome — was used as the de- 
pendent variable, the set of Other Outcomes consisted 
of Attitude Toward Life, Educational Plans and Desires, 
Study Habits, and Achievement, At the 12th gi-ade the 
Outcome set was expanded to include the five special 
measures we used here.^ Consequently, in the results 
that follow the set of Other Outcomes for the third, 
sixth, and ninth grades is composed of four variables, 
while that for the 12th grade is composed of nine vari- 
ables. 

Commonality analyses using S, B, and 0 are presented 
in the following graphs. Since with three sets of variables 
there are a larger number of commonalities than for two 
sets, only those commonalities are presented that involve 
0. For example, R-{0), or the squared multiple corre- 
lation for 0, can be partitioned as follows: 

(G) RHO) =C{BSO) +C(BO) +C(SO) +C/(0) 

Tn this equation C(BSO) is the predictable variance in 
the dependent variable common to all three setsj C(BO) 
is the variance common to the B and 0 sets; C(SO) 
is the variance common to the S and O sets; and U(0) 
is the unique portion of the 0 set in predicting that de- 
pendent variable. 

These values are presented in the tables that follow. 
As before, the height of each bar graph represents the 
magnitude of the commonality coefficient. Increasingly 
large values for all coefficients represents an increase in 
predictability. 

Figure 11.8.1 presents these values for Expectations 
and Attitude Toward Life. For Expectations the unique 
or independent role of O stays about the same at tie 
different grade levels. The common role of B and 0, o i 
the other hand, increases through the ninth grade an! 
then drops sharply at the 12th gra^e. The common role 
of BSO increases at the sixth grade id then tapers off at 



See chapter 9 for the full analyses. 

In chapter 9 analyses were tried both with and without these 
special measures. For simplicity, however, we have concentrated 
here on analyses that did use them. 
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the higher grade levels. For Attitude Toward LJfe the 
independent role of 0 increases through the sixth grade 
and then recedes somewhat. The common role of BSO 
increases at the higher grades while the common role for 
B and 0 increases through the ninth grade and then de- 
creases somewhat. For both Expectations and Attitude 
Toward Life the common role of S and 0 is very small, 
although it does increase slightly at the higher grade 
levels. 

Figure 11,8.2 gives the grade-level trends for Educa- 
tional Plans and Study Habits. While the independent 
role of the Outcome set remains fairly similar over the 
grade levels, the common role of B and 0 increases 
through the ninth grade and then decreases. The common 
role for BSO increases through the sixth grade and then 
decreases somewhat at the ninth and 12th grade. For 
Study Habits the common role of B and 0 increases 
through the ninth grade and then decreases, while the 
common role for BSO progressively decreases with as- 
cending grades. The independent role of 0 oscillates, in- 
creasing from the third to sixth grade, then decreasing 
at the ninth only to increase again at the 12th. As with 
the previous dependent variables, the common role of 
S and 0 is negligible at the lower grades, but does in- 
crease slightly at the higher ones. 

Figure 11.8,3 gives the grade-ler^el trends for Achieve- 
ment, which are dramatically different from those of the 
previous dependent variables. For Achievement virtually 
all of the predictable variance is explained by the common 
role of BSO. This role increases markedly at the higher 
grade levels. 

Figure 11.8.4 presents the re ults for the special 
12th-grade outcome measures. For Percent of Gradu- 
'^'t'es Going on to College the largest contributions are 
made by the independent role of 0 ana its common role 
with B and S. For Percent Non white Going on to College 
and Percent Nonwhite Going on to Postsecondary Voca- 
tional Training the independent role .>f 0 is still greatest. 
There is also a slight common role here of 0 with S. Per- 
cent Going on to Vocational Training and the Percent of 
Dropouts show negligible relationships with 0. 

We have noted that for Expectations, Attitude, Educa- 
tional Plans, and Study Habits there is a moderate inde- 
pendent role of 0 and a moderate-to-large common role 
of 0 with B and of all three sets of variables together. 
The magnitude of these values varies with the grade level 
under consideration. The common role of S and 0 is 
usually small for these attitudinal and motivational meas- 
ures. For Achievement, if any influence is wielded by O 
at all it is through its common role with B and S. The 
independent role of 0 is negligible for Achievement. For 
the special 12th-grade measures the Other Outcomes (0) 
play a small independent role for Percent Going on to 
College and Percent Nonwhite Going on to College, and 
Percent N:>n white Going on to Vocatioral Training. For 
the Percent Going to College, 0 has p jderate common 
role with B and S. The correlations among the Outcomes 
show that schools that do well on one school outcome 
tend also to do well on other school outcomes. The com- 



monalities show that these outcomes are bound up with 
the student body's social background, as we have defined 
it. Nor is this all. The independent and common roles 
suggest that these multiple outcomes are mutually rem- 
forcing and perhaps even mutually facilitating. 

We could delete the "perhaps" from this assertion if 
we could show that these outcomes became more highly 
correlated over time. Table 11.4.1 (p. 95) shows that al- 
though there was in fact a trend of this sort it was not pro- 
nounced, and tended to diminish c± the higher grade 
levels. It was suggested that opposing trends such as 
dropouts, response errors, and real changes related to the 
Expectations of nonwhite students operated here to mask 
what might otherwise have been a more discernible trend, 

11.9. SCHOOL PERSONNEL AND PERSONNEL 
EXPENDITURE^; 

The two sets of variables most heavily involved in 
school outcomes, in addition to the Student Body varia- 
bles, were the Other Outcomes, discussed above, and the 
set we have called School Personnel and Personnel Ex- 
penditures, or T. In view of T's importance we decided 
to conduct a special analysis by expanding it to include 
some more personnel-related variables, and then breaking 
it up into subsets. We hoped to see if some of the sub- 
sets were more heavily involved in schooi outcomes than 
others. 

The three subsets so formed were : 

Fiscal or Expenditure Related Va^^iables — A subset 
of five variables pertaining to the teacher's and 
principal's salary levels and training and to the 
school's specialized staff and services, if any; 

School PersonneVs Prior Background and College 
Attended — A subset of 11 variables referring to 
the school personnel's Experience, kind and racial 
composition of College Attended,. Localism, Socio- 
Economic Background, Racial Ethnic Group Mem- 
bership, and Vocabulary Score; 

Teaching Situation — A subset of 11 variables 
referring to scope and severity of school problems 
(e.g., destruction of property, physical violence), the 
school's reputation among other educators in the 
area, the rate of teacher turnover, the presence of a 
tenure system, use of examinations in appointing 
teachers, the teacher's view of how hard the students 
try to achieve, the teacher's preference for high- 
ability students, percent white of teacher's students, 
and several others. 

In order to depict the comnion role played by these 
sets with the social background of the students, Student 
Body Social Backgrounr^ {B) was included in these analy- 
ses as the fourth set. 

The Outcome measures or dependent variables were 
the same as those used in earlier analyses; viz. Expecta- 
tions for Excellence, Attitude Toward Life, Educational 
Plans and Desires, Study Habits, Achievement, and the 
five special 12th-grade outcome measures (p. 41). Re- 
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gression and commonality analj^ses^ were conducted, 
using these outcome measures and the previously men- 
tioned four sets of variables. 

The four-set commonality analyses showed that for Ex- 
pectations for Excellence, Attitude Toward Life, Study 
Habits, and Achievement Fiscal- or Expenditure-Related 
variables made a very small if not nonexistent contri- 
bution. Its influence with the other three sets was also 
virtually nonexistent. However, both School Personnel's 
Prior Background .xid Teaching- Situation were strongly 
involved with Student Body Social Background in pre- 
dicting these outcomes. The role played by these sets was 
usually a coinmon one, although there were also some 
independent roles at times. 

For the special set of 12th-grade outcome measures 
the relative as well as the independent contribution of 
School Personnel's Prior Background and Teaching 
Situation was somewhat increased. Nevertheless, the 
same trends tended to prevail as for the outcomes below 
12th grade. Most of the possible influences on the 12th- 
grade outcomes could be attributed to the independent 
and common role of the same sets of variables, though 
the Student Body variables ^>enerally played a lesser role. 

Those results suggest that moderate-to-large increases 
in personnel expenditures (that is, increases in staff 
salaries and in the specialized staff) may result in only 
small improvements in school outcomes. As for the pos- 
sible effects of very large increases, all we can say on 
the basis of this report is that we do not know what their 
result would be. Large-scale educational experimentation 
would be needed to answer this and other questions of the 
same type. 

The set of Fiscal- or Expenditure-Related Variables 
did not appear to have much of a relationship with the 
school outcomes. Yet the motivational and attitudinal 
outcomes, at least, were moderately predictable from 
School Personnel's Prior Background and Teaching 
Situation, while Achievement was highly predictable 
from these same sets. Wondering what it was about 
these sets that led to their heavy involvement in school 
outcomes, we examined the correlation of the variables 
comprising the sets with the school outcomes. We found 
that the following variables v;ere consistently related to 
the outcomes: 

(1) The teacher's view of his teaching conditions (an 
index called Teaching Conditions) ; 

(2) The teacher's' Racial-Ethnic Group Membership; 

(3) The teacher's Vocabulary Score ; 

(4) Percent of White Students at Teacher's Under- 
gi-aduate Institution; 

(5) Percent White of Teacher's Students ; 

(6) Socio-Economic Status of the students; 

(7) Student's Family Structure; 

(8) Racial-Ethnic Composition of the students. 

In' the analyses summarized in this section variables 
2 through 4 on the above list were included in School 
Personners Prior Background, variables 1 and 5 were 
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included in the Teaching Situation, while variables 6 
through 8 were included in Student Body Background. 
The important points to note, are : 

(1) These variables are correlated both v/ith one 
another and with the School Outcomes; 

(2) It is these correlations that account, in part, for 
the common role of the different sets of variables. 

These consideration.^ suggest that if we could reduce 
the dependence of schools on the social background of 
their students and personnel (that is, if we could achieve 
a greater socioeconomic and racial balance between stu- 
dents and staff), educational kinds of variables — the 
teacher's training, for instance, or the school's physical 
facilities — might then play a greater role in school out- 
comes. 

We also studied the development of variables for in- 
dividual teachers. These variables had already been 
shown to be related, as aggregate variables, to School 
Outcomes. For example, the av....jge Vocabulary Score 
attained by the teachers in a school had been shown to 
be related to the average Achievement of the students 
in the school. Our purpose this time was to study the 
variables correlated with the individual teacher's Vocab- 
ulary Score when the teachers were not aggregated or 
averaged by schol. 

We also studied the percent of total variance for dif- 
ferent teacher variables that was associated with the 
schools in which they were located. The variables most 
highly associated with school differences were those that 
reflected conditions of racial and ethnic imbalance: the 
racial composition of the teacher's College Attena "*d, Per- 
cent White of Teacher's Students, and Teacher'^i Racial- 
Ethnic Group Membership. Still other variables that had 
moderate-to-high associations with school differences 
were Teacher's Annual Teaching Salary, Vocabulary 
Score, and Teaching Conditions (the teacher's own view 
of how much effort the students put forth, the relative 
absence of school problems such as racial tension, physi- 
cal violence against teachers, etc.). 

Correlations among the different teacher variables, 
using the individual teacher as the unit of analysis, 
showed that those variables concerned with the Teacher's 
Racial-Ethnic Group Membership, experience in racially 
imbalanced situations, and Vocabulary Score were most 
frequently associated with the other teacher variables. 

Vocabulary Score was shown to be related to a number 
of school outcomes as an aggregate variable, and to be 
correlated with many of the individual teacher variables. 
We therefore decided to classify these variables under ' 
three heads corresponding to successive stages in the 
career development of a teacher, and then see what part 
was played by variables at each stage in the development 
of Vocabulary Score. The three sets of variables or stages 
were Teacher's Background, Characteristics of Schools 
Attended, and Teaching Situation. Variables related to 
teacher's Racial-Ethnic Group Membership, Percent of 
White Students at Teacher's Undergraduate Institution, 
and Percent White of Teacher's Students were first in- 



eluded in the analysis and then excluded from it in order 
to show what influence they had in the prediction of 
Vocabulary Score. We found that it was the racial- 
ethnic variables that had the greatest infxuence. The same 
variables were also giving rise to the common roles of the 
three "career'' sets. When these sets were analyzed 
separately with Vocabulary Score it was found that 
Teacher'c. Racial-Ethnic Group Membership played the 
greatest independent role, as well as a large common role 
with Percent White of Undergraduate Institution and 
Percent White of Teacher's Students. 

A graphical illustration of these results is given in 
figure 11.9.1. The solid and dotted lines represent the 
correlational relationships for Elementary and Secondary 
teachers, respectively, and the magnitude of the correla- 
tions are given adjacent to each line. V/e can infer from 
this table that there is a color-caste system in the teach- 
ing profession. By this is meant that nonwhite students 
attend predominantly nonwhite educational institutions 
from which some emerge as teachers who teach pre- 
dominantly nonwhite students. The system is caste-like 
inasmuch as it is not only self-perpetuating but probably 
self-reinforcing as well. Mechanisms of self-reinforce- 
ment may be present in the perpetuation of differential 
verbal skills. Thus, nonwhites tend to be born into the 
lower strata of society where thore are fewer family- 
and school-related experiences that facilitate the develop- 
ment of verbal skills acceptable to the schools. These 
nonwhites in turn attend predominantly nonwhite educa- 
tional institutions where there is less of a motivational 
and achievement orientation (section 4.3.7). The result 
is a less adequate preparation for teaching. This poorer 
preparation is then carried into a predominantly non- 
white teaching situation where it is passed on to rising 
generations of nonwhite students, including nonwhite 
future teachers. 

11.10. OVERVIEW AND HYPOTHESES 

The general results of these analyses can be summa- 
rized in the form of hypotI;*-ises. These are not hypotheses 
in a rigorous logical sens^^: in some cases they include 
brief explanations of what is being hypothesized, and in 
no case have they been reduces! to the most economical 
formula we could have devised. We believe, however, that 
they give a fair idea of what we have so far been able to 
discover. It should be noted that .^^11 the terms used here 
have precise technical meanings in the context of the 
study. Thus, "student's social backround" refers to the 
three student body variables of Soc;o-Economic Stacus, 
Family Structure, aiid Racial-Ethnic Composition. The 
terms ''school'' and "school influences" refci- lo the com- 
prehensive set of 31 school variables ' Attitudinal and 
motivational outcomes" refers to the outcomes at each 
grade level other than Achievement. "Generalized favor- 
able performance" and "performing well" refer to the 
correlations that exist among the different outcome meas- 
ues. An "independent" role, influence, or contribution and 
a "distinguishable" influence both refer to the unique por- 

ERLC 



tions. A "common" role, influence, or contribution and an 
"indistinguishable" influence refer to the commonalities. 

Hypothesis 1 

The influence of the s^'hoolf: is hound ?ip with the social 
background of the students that they pet initially. — Very 
little influence of the schools can be separated from the 
social background of their students, and very littie of 
the influence of social background can be separated from 
the influence of the schools. The schools, as they are cur- 
rently constituted, produce more learning and foster 
greater motivation when they have a high proportion of 
students who: (1) come from the higher .socioeconomic 
strata rather than from the lower socioeconomic strata; 
(2) have both parents in the home rather than only one 
or neither parent in the home; (3) are white or Oriental- 
American rather than Mexican-American, Indian Ameri- 
can, Puerto Rican, or Negro. 

Hypothesis 2 

The social background of the students usmilly plays a 
greater independent role in the development of all school 
outcomes than do the independent influences of the school 
— until the 12th grade. — At the 12th grade the independ- 
ent influence of the school is greater than the independ- 
ent influence of the student's social background for 
most of the motivational and attitudinal outcomes, but 
not for achievement. What happens at the 12th grade is 
that the influence of the student's social background for 
achievement still outweighs the school influence. 

Hypothesis 3 

For all the attitudinal and motivational outcomeSy the 
school ha^ a common influence tvith the stuJ^enVs social 
background that varies in magnitude with the particular 
outcome and grade level under consideration. For achieve- 
ment, hmvever, the school has a common influence with 
the student's social background that increases the longer 
the students stay in school and that is much greater than 
their independent coiitribuiion's. 

Hypothesis 4 

Schools that perform well on one school outcome also 
tend to perform well on other school outcomes, — In other 
words, favorable performances tend to facilitate and re- 
inforce one another. For the attitudinal and motivational 
outcomes, this generalized favorable performance has a 
large independent contribution as well as a common 
influence with the student'^ social background. For 
arh"evement, the influence of this generalized favorable 
perfc>-mance is manifested in common with the school 
characteristics and the student's social background. 

Hypothesis 5 

The attributes of the school most heavily involved in 
school outcomeSy both independently and in common loith 
the student's social backgroundy are those concerned loith 
the school's personnel, 
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Hy pother^ fs 6 

The srhooVs physical facilities, pupil programs, and 
policies imve smallrto-negligible independent infltienees 
on school outcomes. — However, they dc have slight com- 
mon contributions in conjunction with student's social 
background and school personnel. 

Hypothesis 7 

Variables concerned with the school's personnel ex- 
penditiireSf such as teaching salaries, have negligible re- 
lationships with school outcomes, either indep evidently or 
in common with the other school variables and the sUi- 
dent's social background. 

Hypothesis 8 

Teacher attributes highhj related to school outcomes 
were those reflecting a teacher's experiences in racially 
imbalanced educational settings. — Nonwhite teachers at- 
tend predominantly nonwhite educational institutions 
and teach predominantly nonwh:te students. Nonwhite 
educational settings tend to hav< associated with them 
lower levels of achievement and motivation, as well as 
less favorable socioeconomic and family conditions. The 
result is a less adequate preparation than that received 
in predominantly white institutions. 

One aspect of these findings can be summarized as 
follows : 

For both students and teachers, the American edu- 
cational system reflects the structure of American 
society. It, therefore, tends to perpetuate and even 
further increase the differential learning experiences 
that students bring to the educational setting by 
virtue of their birth. 

11.11. SUGGESTIONS FOR FUTURE RESEARCH 

It should be clear by now that, in the experimentally 
uncontrolled situation called ''real life/' it is well-nigh 
impossible to separate the influence of environmental 
resources that facilitate the development of achievement 
from the motivation to achieve. We must conclude, then, 
that none of our analyses can tell us in any specific way 
how much of a change will occur in certain school out- 
comes if certain school resource inputs are systematically 
altered. In our opinion, specific answers to questions of 
this type can be obtained only by studying the perform- 
ance of students in situations where the outcomes and 
resource inputs can be specified precisely, and in which 
the resource inputs can be manipulated systematically. 
Survey research, whether longitudinal or conducted at 
one point in time, can be useful only in suggesting hy- 
potheses for further research. It is of little value in dem- 
onstrating the possible eflficacy. of different educational 
interventions and innovatiomi. 

This should not be construed to mean that cross-sec- 
tional and longitudinal surveys are useless. When coupled 
with large-scale educational experiments they can be 
powerful tools for evaluating the effectiveness of differ- 
ent educational programs. For example, even this survey, 
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through further analysis of how schools and teachers 
influence students with different backgrounds, might sug- 
gest the optimal social composition of a student body for 
obtaining a desired level of achievement. This optimal 
value might then be validated by experimental research 
with groups having this composition. 

11.12. SOME ISSUES AND RECOMMENDATIONS 

11.12.1. Do schools influence their students' achievement 
levels and attitudes? 

An earlier report entitled Equality of Educational Op- 
portunity (Coleman et ai., 1966) concluded that the 
schools were having very little influence on the students 
that was independent of their family background. This 
was misconstrued by some people to mean that the 
schools were not having an influence, and that they were 
therefore not important. There were even those vho 
argued that not only was it not important which school 
a student attended but that it wasn't even necessary for 
them to attend school. 

We have attempted to show that the schools do indeed 
have an important influence on their students. It ap- 
pears, however, that much of this influence is bound up 
or manifested in conjunction with the student's social 
background. If we had been able to study students who 
had had their schooling interrupted for a substantial 
period, or who had matured without the benefit of any 
schooling at all, we would have been able to demonstrate 
what we have here shown only through extended analy- 
sis. A study of Negro children in Prince Edward County, 
Va., where the schools were closed for several years, does 
just what we were unable to do. These investigators 
(Green et al., 1964) found that children who had gone 
for a few years without ever having started school could 
not even hold a pencil, let alone follow detailed instruc- 
tions or take a test. The test performance of children 
whose schooling had been interrupted was compared with 
that of Negro children in a neighboring county who were 
of similar socioeconomic and rural background. It was 
found that the children whose schooling had been inter- 
i-upted exhibited severe educational retardation, partic- 
ularly on tests more closely related to school curriculums 
such as spelling and arithmetic. On an intelligence test 
the scores of these children were 15 to 30 points lower 
than those of the children in the adjacent county who 
had continued in school. 

Clearly, tht schools do have important influences. Just 
as clearly, one of the goals in improving the schools must 
be to increase the influence they ha\'e on their students 
that is independent of the students' social background — 
their educational influence, in short. 

11.11.12. How can the educational influence of the schools 
be increased? 

There are a variety of educational innovations that 
are currently being experimented with and still others 
that are awaiting trial. However, unless there exists a 
systematic framework of objectives within which the 
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effectiveness of such programs can be assessed, it will 
be difficult to say just how beneficial they are or can be. 
Even after the value of new techniques has beei) demon- 
strated, and the techniques incorporated in the operatmg 
situation, their performance requires periodic monitor- 
ing. 

One example of a systematic approach to the manage- 
ment of schools in terms of a number of performance 
criteria has been developed for the State of Pennsylvania 
* and is currently being implemented by them (see Edu- 
cational Testing Semce, ''A Plan for Evaluating 
1965), An approach such as this may in and of itself 
increase the influence that schools have on their students. 
But in any case it would be indispensable. If a school 
cannot specify how much and in what ways it has im- 
proved, then how can it justify its claims to school board 
members, parents of students, etc. that it has improved? 
It seems likely, then, that management of schools in 
t«>rms of explicit objectives and performance criteria is 
one major innovation that may result in improved school 
performance. 

Another suck innovation can be put in the form of a 
question, as follows. How can a society that is committed 
to equality for all, in all aspects of its life, expect to 
achieve that equality when its educational enterprise not 
only reflects but perpetuates an inequitable social struc- 
ture? Our analyses have suggested that the extraordinary 
a,«]jgregation of students into schools on the basis of their 
race, ethnicity, and socioeconomic background precludes 
the attainment of an open society. Indeed, if the depend- 
ence of the school on the social background of their stu- 
dents could be lessened (viz, if student bodies w.re more 
balanced or bett- r mixed in terms of their social back- 
grounds) then, in the language of our analysis, educa- 
tional kinds of variables might make a greater relative 
contribution to students' acliiovement levels and motiva- 
tion. 

We have not attempted in this report to delve into the 
influence of the schools on subgroups of their students. 
But a recent review of the research on desegregation by 
Weinberg (1968) suggests that more racially balanced 
schools can enhance the achievement levels of Negro stu- 
dents without detracting from those of the whites. In 
view of these considerations, it is ^-'iggested, more racially 
and socioeconomically balanced schools will have a greater 
influence on their students. How best to achieve this 
balance might itself be a subject of inquiry or experi- 
mentation. For example, open housing (perhaps coupled 
with an income supplement to make the housing pur- 
chasable), relocation of school boundaries, and busing of 
students from imbalanced schools can all result in more 
homogeneous student bodies. The effectiveness of these 
different approaches in terms of such criteria as racial 
tension, student learning, etc. could then be ascertained. 

There is no doubt that a wide variety of different ap- 
proaches to ihe improvement of school influences need to 
ho experimented with. Some of these are concerned with 
the acceleration of the learning rates of slow learners 
thi^ough more individualized instruction. Still others are 
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concerned with introducing more competition into schools 
by having competing school systems (Coleman, 1967; 
Clark, 1968) . Another approach might focus on the skills, 
attitudes and training of the teacher as they impinge 
upon student performance. Yet another might focus on 
parental involvement in the child's school work and per- 
haps even on parental control of the schools. In short, 
there does not appear to be any single variable, as of this 
writing, by which we can transform the achievement 
levels of lower achieving schools so that they can ''catch 
up'' with the higher achieving schools in a few years. 
Rather, we are embarking upon a longer voyage into an 
only partially explored ocean. There is some consensus 
among the crew as to where we would like to go, but no 
one is quite sure of the best way to get there. 
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